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READS Exceptional readability— 


yet case measures only 77%” x 92” x 44" 1 
NEW TRANSCOPE PRESSURE 
TRANSMITTER—WITH SERVO-POWER 








Taylor's new integrated line of pneumatic transmitters 
is available in indicating and non-indicating form. The 
indicating model features a primary-driven pointer 
through a unique low-friction tape drive mechanism. 
All transmitters have a servo-powered follow-up and 
relay valve. Other important features of the Transcope 
indicating transmitter model 210T include: 


High accuracy. Transmitted signal is within 4%. Indication is 
within + 1%. 


Designed for easy maintenance. Only 3 basic parts. A 
high quality encapsulated motion amplifier; single-packaged 
pneumatics ...servo-powered follow-up and relay valve; inter- 
changeable, time-tested actuating elements. 

For full details of this Conveniently calibrated. Diagonally-split case makes adjust- 
new transmitter 


ments. easily accessible by merely removing cover, without 
please contact removing dial. 


Hale End Road, Walthamstow, London, E.17. 
Telephone Larkswood 5533. 

A subsidiary of the 

Taylor Instrument Companies, Rochester, N.Y., U.S.A. 
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Ernest Turner instrumentation at the BBC Television transmitter, London. 
| 





Ernest Turner electrical measuring instruments represent the highest standards of design 


accuracy and workmanship. Clean lines, easily-read scales and attractive appearance 





combine with technical quality to present precision and industrial grade instrumentation 


in a wide variety of types, ranges and dimensions. 


W 
Full details of all Ernest Turner instruments are given in Catalogue No. 85, available upon aeiates 
request. gil 


ELECTRICAL INSTRUMENTS LTD | pay 


LONDON 


HIGH WYCOMBE - BUCKINGHAMSHIRE - ENGLAND 518 
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451830) (SON J 


DAVY - UNITED 


LOADCELLS at ©] Se ad 3 4 ©] O73 8-3) 


Where materials are used in bulk, strain-gauge loadcell weighing is unrivalled for level and process 
control. Remote indication and recording facilities give flexibility to every application. Davy-United 
loadcells are engineer-designed for simple installation and tough service — yet 
give consistent high accuracies up to 0.1% of maximum capacity. Our engineers, specialising 
in this field, are ready to advise you on applying loadcells to your plant. 
Why not write or telephone Sheffield 49971 for further information ? 


DAVY AND UNITED INSTRUMENTS LIMITED 
LONDON STOCKTON GLASGOW MIDDLESBROUGH HULL PARIS . MONTREAL MELBOURNE SYDNEY JOHANNESBURG 


518 
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WITH HYDROSTATIC TANK CONTENTS GAUGES 
These two Firth Cleveland . one are designed to keep an eye on the head of ee in non-pressurised tanks of all 
shapes and sizes, local or remote (up to several hundred feet) and regardless of height. The gauge on the left is the Air Bubbler 
Type Hydrostatic Contents vat” ial which measures the depth of liqid in the tank =m of the air pressure required to 
force liquid out of the tubular ” bell immersed in the liquid. The dial is calibrated for the specific gravity of the liquid and 
the shape and size of the tank 7 volume or mass measurement). : 
The gauge on the right is the Pressure Bulb Type Hydrostatic Contents Gauge. The Transmitter unit contains a synthetic 
rubber pressure bulb exposed to the liquid pressure at the bottom of the tank. The pressure is communicated to an external 
Indicator Unit consisting of a operated indicator. The range of Firth Cleveland Instruments includes Electrical, 


TT 
Mechanical and Hydrostatic Pressure Operated Switches and Pressure Relief Valves. Send for full particulars. 





For full details write to: 


FIRTH CLEVELAND INSTRUMENTS LTD 


&). 7, CLEVELAND ROW - LONDON, S.W.1 . TELEPHONE: Wuitehall 3100 











“ciate 


A MEMBER OF THE FIRTH CLEVELAND GROUP 


Branches; BIRMINGHAM - MANCHESTER: STOCKHOLM - COPENHAGEN - BALLARAT - SYDNEY+ JOHANNESBURG- NAARDEN- MILAN - BRUSSELS: MANNHEIM - AND NEW YORK 
CRC 306 
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PLUG GAUGES 


PILOT 
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PILOT PRACTICALITIES 6. 


A series to acquaint engineers with the very practical 
advantages of PILOT plug gauges which 
reduce gauging costs. 


# 
wie m 










PILOT pioneered, in the search for quality and reliability, 
the solid drawn high-tensile heat-treated anodised 
aluminium handle which has never been known to break 
in service. Thus overcoming the serious drawbacks of 
cheaper types which frequently failed in use. A cheap 
handle is extremely dear if it either lets the gauge end 
go, splits, or breaks under shop conditions bringing 


production to a standstill. 


PILOT handles are anodised in five colours:- Red, Green, 
Blue, Amber and self-colour for ease of identification 
in use. Such practical considerations lead to reduced 


gauging costs .... if you specify PILOT 





“PRACTICALLY” PERFECT 





THE PILOT PLUG GAUGE CO LIMITED - SWALLOW ROAD - 





COVENTRY + PHONE: 87341/2 
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GAPMETER FLOWMETERS 


These are direct-indicating variable-area flow- 
meters for liquids and gases. Float stability and 
clear scales allow quick and positive reading. 
Calibrations are 
F.S.D. 





accurate to 
Components are interchangeable. 


4Sizes | to 10 
(Pipes 4 in. to 2 in.) 


Sizes 15 to 25-> 
(Pipes $ in. to I in.) 


+ 1-25 per cent 















| 660/D B22 15S” 
= 640/0 82 155 
= _€S30__ C2 306 
6 965/MS AG 85 
x _ PSS Ab OS 


960/0 C6 301 


= 9609/0 Ab 85 


9-60/D 


6.6 182— 


‘10 1450/SS AO 445 


14S0/HS AIO 445 





~  660/HS B2 ISS 


VOS/HS AG 8S 


~ 1442/0 ANO 445 _ 


iS ED OBIS 31-7 
BIS 31-7 

ESV BAS 31-7 
19 ED BAY 235 
“6S AND 185 __ 
~ ESV BID 235 
25 ED B.S 7-4 
ESS AS 138 
ESV AIS 138 


se 
-0 
25-20 
02-4 
25-25 
~ 3 
1-10 
6-60 
10—100 
20—200 
30—300 
20—200 
12-120 
oe og 5 
50-500 = 
30—300 


100-1,000 50-00 
138 100—1,000 


30-300 


STANDARD warez sn. RANGES 
SIZE FLOAT TUBE TAPER GPH (20°C) CH (NTP) METRIC SCALES 
| 1 435/85 Al 385 8601-1 7:5—75 } ccrmm 
= 442/D AL 385 O11 = 50-S00J 
2 6 42/HS A2 107 0-25, 05,1 I-S UT/HR 
630/SS A2 107 1,2, 3 75, 150, 225 CC/MIN 


02, 1,2 OF, 05, 1 LIT/MIN 
0-1, 05, 1 50, 250, 500 CC/MIN 
O'S, 1, 1-5 LIT/MIN 


01,0:3,05 50, 150, 250 


75-750 
200—1,500 


100—2,000 
— 


I-12 
25-25 

05-5 

05-5 
5—50 
10-100 
15-150 
5-15 
0-9-9 


3-75—37'S 
225—22'5 | 


CC/MIN 


> LIT/MIN 





rs 
6-60 








G. A. PLATON LTD 


281 


Telephone: ADDiscombe 1168 


Manufacturers of the Flostat series of 
= Flow-powered Automatic Flow Controllers 


DAVIDSON ROAD, CROYDON, SURREY 
Telegrams: GAPMETER, Croydon 









The Flo-scan-> 


photo -tran- 
sistor flow op- 
erated 
Switch. Can be 
fitted 
Gapmeter. 


FURTHER DETAILS ON REQUEST 





Gapmeters are compact and inexpensive. No 
glass tubes larger than }? in. i.d. are used. The 
range shown below is not a complete list. Other 
ranges already exist for other fluids, and the 
selection is being continually increased. 


ILLUSTRATIONS ARE 
APPROXIMATELY 
ONE THIRD ACTUAL SIZE 


* SHUNT 
GAPMETERS 





For pipe sizes 1} in. and larger, main orifice and Shun 
Gapmeter assemblies are available. The Shunt Ga 
meter uses an orifice plate to shunt a small proportioj 
(usually less than 1 per cent) of the main flow through 
Size 6 Gapmeter in a by-pass line. 

















Alarm 





to any 
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| —— SOUND 
a SPECTROMETER 
| SPI 4 


A Sound Spectrometer conforming fully with the inter- 
national requirements of the Rapallo Convention, the 
Advance SPMI provides for the accurate and rapid 
measurement and analysis of noise from any source. A 
compact and light-weight instrument, self-contained 
with its own battery power supply and sensitive micro- 
phone, the SPM1 is truly portable and well adapted to 
a wide range of applications involving the measurement 
and calculation of: 



















SOUND LEVEL AND NUISANCE VALUE 
ACOUSTIC INSULATION 
BACKGROUND NOISE AND SPEECH LEVEL 


ACOUSTIC AND VIBRATION INVESTIGA- 
TIONS AND ANALYSES 





te ane 





SOUND SPECTROMETER TYPE sri 
[Peexes tree can} 


> > Ot 











SPECIAL FEATURES INCLUDE 


@ Built-in meter for monitoring sound 
pressures from +20dB to + 150dB 
and ‘ loudness ’ at three ‘ weightings ” 
Jack for connection of headphone for 
aural monitoring 


& 
@ Choice of eight filters covering the 
7 
e 





range 20c/s to 12000c/s 








ind Shun Built-in retractable microphone 

unt cor Provison for connection of external 
ns i; ga a. microphone, or for connection of 
throug es ee transducer or accelerometer for vibra- 





tion measurements 

















THE ESSENTIAL INSTRUMENT FOR ALL 
ACOUSTIC INVESTIGATIONS 


NETT PRICE in U.K. £210 


























Advance COMPONENTS LIMITED 
eee (INSTRUMENTS DIVISION [ea Sa 2 2 oe 


ROEBLICK ROAD * HAINAULT © ILFORD © ESSEX * TELEPHONE : HAINAULT 4446 IT/F. 
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a unique source of 
INFORMATION on 
scientific instruments 





There are two kinds of knowledge; knowing and ‘knowing where to find out’. With science and tech- 
nology developing so rapidly no one can hope to be fully informed on every worthwhile new technique 


or new equipment. 


Here are three ways in which ‘knowing where to find out’ can help you: 


(1) If you already know the answer to your problem but don’t know who makes the 
most suitable equipment SIMA can tell you. 


(2) If the answer to your problem depends on whether someone has already developed 
suitable equipment, SIMA will know if it exists and can tell you where to get it. 


(3) If you just have a problem, SIMA can often tell you whether someone has already 
found the answer to it and has developed equipment to meet it. 


Where do SIMA get their information? 

From two sources. One is The British Scientific Instrument Research Association (BSIRA) which is 
constantly engaged in research and maintains extremely comprehensive libraries and files. The other 
is the membership, consisting of over 180 companies engaged in all these fields of instrumentation: 


OPTICAL & OPHTHALMIC LABORATORY & ANALYTICAL 
ELECTRONIC & NUCLEONIC MEDICAL & X-RAY 

ENGINEERING & INDUSTRIAL KINEMATOGRAPHIC 
NAVIGATIONAL & SURVEY PROCESS CONTROL & AUTOMATION 


The Scientific Instrument Manufacturers’ Association could be your most valuable source of such 
information and you will find them very helpful on any question about scientific instruments. 


the SIMA enquiry service 


Over 180 manufacturers with one address 


SCIENTIFIC INSTRUMENT MANUFACTURERS’ ASSOCIATION OF GREAT BRITAIN 


20, QUEEN ANNE STREET, LONDON, W.1. 


Telephones—Secretariat Langham 4251 Enquiry Service Imperial 6000 


Space donated by member; NEGRETTI & ZAMBRA LTD. 


Manufacturers of Industrial and Scientific Instruments 
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and produce 


a low-priced 


This portable Digital Recorder comprises the well-proved 
B E 50-channel Scanning Switch, Digital Voltmeter and the 
H P Strip Printer. 

The unit may be operated at a scanning rate of 1 or 3 channels 
per second in any one of 3 modes: continuous scanning of all 
selected channels: single scan of all selected channels: conti- 
nuous sampling of 1 selected channel. Channels may be selected 
for scanning in groups of 10. The Voltmeter incorporates 3 
automatically selected ranges from 0 to + 999°9 volts with an 
accuracy of 0°05% of full scale on any range. 

Print-out comprises channel identification, voltage magnitude, 
polarity and decimal point. 

For further information please write to: 


BLACKBURN ELECTRONICS LIMITED 
BROUGH YORKSHIRE TELEPHONE BROUGH 121 


Member Company of Hawker Siddeley Aviation 
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A wide range of single and multi-trace AEI potentiometric recorders is now 
available for delivery 2-4 weeks after receipt of order. These instruments 
include all the facilities normally required for scientific applications. 
Also available are amplifiers, reference units, cold junction units etc. 





w Write today for stock and price lists together with full technical information. 
Associated Electrical Industries Limited, Instrumentation Division (Process Control 
Dept.) P.O. Box No. 1, Harlow, Essex. Tel: Harlow 24231. 


instrumentation Division 
Associated Electrical industries Limited 


_ scjarg 
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NICHROME 
REGO TRADE MARE 





THE FACTS 





T1* and T2* are thermocouple wires of the 
nickel-chromium/nickel-aluminium _ type. 
They are suitable for constant use at tem- 
peratures up to 1100 C, and for spot 
readings at higher temperatures. 


T1* and T2* conform to the relevant 
British Standard and Air Ministry specifi- 
cations. They are entirely British made. 
They are protected by registered trade marks. 


So much for the basic facts. T1* and T2* 
are thermocouple alloys whose stability, life, 
and quality generally are taken as read by so 
many pyrometer manufacturers. But these 
alloys also pass with Aying colours the kind 
of tests by which a first-class commercial 
proposition is judged. 


Made in Britain The commercial 
advantages of material manufactured en- 
tirely in this country are perhaps self- 
evident. Lines of communication are short 
and to the point. We can have a finger on 
the pulse of the market. And, most impor- 
tant of all, we can give an all-round service 
worthy of products which are very good 
indeed. 





Thermocouple Wires 


Small Quantities — Because of the 
special nature of the thermocouple market, 
we are geared to supplying as little as a few 
ounces of T1* and T2*, if that is all you 
need, 

— And Large Which is not to say that 
we aren’t fully able to cope with orders in the 
upper poundage bracket. 

Wire or Strip Both are in constant 
production in a range of standard sizes (and 
their metric equivalents). 

‘Specials’ Non-standard sizes or unusual 
profiles can be supplied. 

Delivery Both T1* and T2* are manu- 
factured in this country and are in daily 
production. Consequently there are clear 
advantages in delivery. 

Technical Advice A_ well-informed 
objective opinion on a thermocouple problem 
may well be worth having. Free and without 
obligation, of course. *Regd. Trade Mark 


XN 











\ \ 
A eoren comve-sceme Data Sheet No. 2 \ 
\ contains technical data \ 
\ \ 
\ concerning our \ 
\ thermocouple alloys. \ 
Copies are available free \ 
\ of charge on requess.  ~< 
\ 
: ‘ 
\ \ 


BRITISH DRIVER-HARRIS CO LTD 


CHEADLE HEATH, STOCKPORT, CHESHIRE 
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Designed to offer the widest possible range of 
\ accurate and reliable measurements at the 
lowest possible price, the versatility and useful- 
ness of the Multiminor is now further extended 
by specially designed leads. These new leads, 
available at no extra cost, will accept crocodile 
clips or PRODCLIPS. 


avocer 
me 


The Multiminor takes full advantage of the possi- 
bilities of printed circuit techniques to achieve 
Outstanding compactness and economy of weight. 
The scale is clear and open. The fine red coloured 
pointer and effectively damped movement facilitate 
easy and rapid reading. 





For use in Radio, TV, Electronics, Motor Vehicles, 
domestic appliances, workshop equipment, you'll 
find the Multiminor a great little meter! 


MULTIMINOR 


Use PRODCLIPS (at. No. 7488/1) | 
with the Multiminor 


3 These cleverly designed spring-loaded 
insulated prods are the complete answer to 
a long-standing problem. Press the trigger 
to open, release to grip. Keep your 

hands free no matter how difficult of 
access your test points may be! 


15/- per pair 



















D.C. Voltage 
O— 100mvV. 
O— 25 V. 


O— 10 V. O— 100V. 
O— 25 V. oO 250V 



















a = Mo 0—1000 v. List price: £9: | Os. GS 
0—1000 Vv. D.C. Current complete with Test Leads 

O— 100uA and Crocodile Clips. 

O— iImA le 
iia a. tend Leather case if required 39/ 
0—20,000 0 O— 100mA Size: 5¢ x 3} x If in. 
0—2M0 Oo IA Weight: | Ib. approx. 

FITS THE POCKET FILLS THE BILL 





Write now for illustrated literature to:— 


AVOCET HOUSE - 92-96 VAUXHALL BRIDGE ROAD - LONDON - S.W.1! 
ViCtoria 3404 (12 lines) 


A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPANIES 





MMI2 
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THE BRITISH INDUSTRIAL 
MEASURING & CONTROL 
APPARATUS MANUFACTURERS’ 
ASSOCIATION 


An Association of British Manufacturers of Industrial 
Instruments for measurement and automatic control, freely 
uniting in their common interest to further the develop- 
ment of their industry. 


DIRECTORY OF MEMBERS THE 1960 NOW AVAILABLE ON 
AND THEIR) PRODUCTS REVISED EDITION APPLICATION, POST FREE 





OF CONSIDERABLE VALUE TO 
GOVERNMENT DEPARTMENTS 









POWER PLANT AUTHORITIES AND 
ENGINEERS 


UMENTATION AND 
STACl IN INDUSTRY 





















2PS (MOUSTRY 
INDUSTRIAL ORGANISATIONS AT SS PUTURE 
HOME AND ABROAD 
BIM- CAM 
DUSTR/A 
TECHNICAL CONSULTANTS pati srnok PZaemetStp, 
ene mate Ne 













PUBLIC REFERENCE Doc Meee 
TECHNICAL COLLEGE , v 


AND FACTORY LIBRARIES 





Revisto 1960 Epirion 










THE BRITISH INDUSTRIAL 

MEASURING AND CONTROL 

APPARATUS MANUFACTURERS 
ASSOCIATION 


9, ARGYLL ST., LONDON, W.1. 









Let B.I.M.C.A.M. tell you more about its activities 
9 ARGYLL STREET, LONDON, W.!. Tel.: REGent 0568 
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Accurate, reliable, and economical 
these Blakeborough types do full 
justice to the performance of the 
controlling instrument—hence their 
widespread use on modern automatic 
process control systems. An advanced 





and comprehensive range, well worth 
investigating. 


een 


AnMMe, A hee 


% 
Write for catalogue 224a 


BLAKEBOROUGH 


J. BLAKEBOROUGH & SONS LTD -. BRIGHOUSE - ENGLAND 
@H8519 











Circle 314 for further information 


THE FISCHER & PORTER 
ELECTROMAGNETIC FLOWMETER 


Standard equipment on the “Polaris” 
missile submarine “George Washington” 


















The instrument is used to measure the quantity of 
“blow out” water necessary to stabilize the submarine 
after a missile is fired. 


WRITE FOR PARTICULARS 
OF THIS EXCEPTIONALLY 
RELIABLE OBSTRUCTIONLESS 
FLOWMETER 


The range includes models suitable 
for all pipe diameters from 45" to 72" 


FISCHER & PORTER LTD 


WORKINGTON - CUMBERLAND © Harrington 333 


FPFI7 











K.D.G. PRESSURE RESISTANCE TRANSDUCERS 


A compact precision instru- 
ment giving high standards of 
accuracy (+1% for most 
ranges). Ranges available from 
0-100 p.s.i. to 0-6000 p.s.i. 
Overall dimensions 2%” dia- 
meter x It” deep. For remote 
indication, recording and con- 
trol systems, dynamic pressure 
investigations and telemetering 
systems. 


e@r es 


+ Soe eey «+ Full details and specifications of the complete K.D.G. range 


IN ASSOCIATION WITH . p } ny) : are readily available from: 
{ 


STOW & PARTNERS LTD > SJDy JU) 19] : K.D.G. INSTRUMENTS Ltd 


’ 
* BLONDON ¥ 


Manor Royal - Crawley - Sussex Tel.: Crawley 25151 
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why disconnect ? 


Transistors can be tested in circuit with the Advance TRANSISTOR TESTER Type TT 1. 








= 1) 


“peto Teo (#A ©. 








Simple and positive in operation, this instrument is invaluable 
to all development and service engineers working on transistor 
circuits. It is unusually compact and completely independent of 
external power supplies. By means of the special clip-on probes ¢ BETA RANGE 5 TO 500. 
provided, the 8 current gain of both p.n.p. and n.p.n. transistors 
can be measured without disconnecting the component from the 
circuit. 

Designed and engineered in the Advance tradition, the TT] is a ¢ BATTERY OPERATED TRULY PORTABLE. 
worthy addition to the Company’s comprehensive range of test 
instruments and equipment. 


¢ TESTS N.P.N. AND P.N.P. TYPES. 


¢ LEAKAGE CURRENT MEASUREMENTS 
(OUT OF CIRCUIT). 


¢ NET PRICE IN U.K. £40. 


\ 


\Adrante> COMPONENTS LIMITED 


INSTRUMENT DIVISION - ROEBUCK ROAD -: HAINAULT : ILFORD - ESSEX : TEL : HAINAULT 4444 
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MAGNETIC VERNIER 
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GRADUATIONS 
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Precision 
Calibrating 
Standard 














WALLACE « TIERNAN 


LIMITED 


POWER ROAD 
LONDON W4 
Telephone: Chiswick 7I9I 


PRECISION 
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the World’s 


most 
dependable 


SOLENOID 
VALVE 





& 


The world’s most dependable Solenoid Vaive 
manufactured under exclusive licence from the 
Automatic Switch Company of New Jersey U.S.A., 
by Dewrance & Co. Ltd. 

To be known in Britain as 

Dewrance Asco, the full range covers 


every conceivable aspect of the Engineering Industry. 


Complete technical details are 
freely available together with 
advice and recommendation 


on all control problems. 


Dewrance Asco Solenoid Valves are available 
for immediate delivery at the right price. 


DEWRANCE ES 


DEWRANCE & CO. LTD. GREAT DOVER STREET, LONDON, S.E.1 
Telephone: HOP 3100 (12 lines) 
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specify 





point 
contact 





germanium 





diodes 





Hughes HG10 series are point contact germanium diodes with 
high peak inverse voltage, high back resistance and good forward 
characteristics. They have excellent recovery characteristics and 
evidence no forward current saturation within their power 
limitations. 


Made in Glenrothes, Scotland, the Hughes range of silicon and 
germanium diodes are subminiature devices with extremely stable 
electrical and mechanical characteristics. These diodes are 
specially designed and constructed to meet the most exacting 
requirements of military or commercial applications. They are 
double wire ended and fusion-sealed in a subminiature one-piece 
glass envelope to ensure complete isolation of the active elements 
from damage or contamination. The small size, combined with 
rigidity of construction and small mass of the elements, enable 
them to withstand successfully physical shock and vibration. 


Continuous Ratings 25°C Characteristics « 25°C 


Type No. Peak Max. Min. Forward Max. Reverse 
Inverse Volts Forward Current Current at1V Current at 50V 


HG1001 100 45 mA 20 mA 50 pa 


HG1002 100 45 mA 20 mA 100 pa 
HG1003 100 45 mA 10 mA 50 pa 
HG1004 100 45 mA 10 mA 100 pa 
HG1005 100 45 mA 5 mA 50 pa 
HG1006 100 45 mA 5mA 100 pa 
HG1007 75 45 mA 20 mA 50 pa 
HG1008 75 45 mA 20 mA 100 pa 
HG1009 75 45 mA 10 mA 50 pa 
HG1010 75 45 mA 10 mA 100 pa 
HG1011 75 45 mA 5mA 50 pa 
HG1012 75 45 mA 5mA 100 pa 
‘ec Actual Size 





Qualified engineers in our Research and Development 
laboratories at Glenrothes are available to help with your 
application problems. 


Home and Overseas enquiries to: 


ee ee — A SS | ce 


| HUGHES INTERNATIONAL (U.K.) LTD 


GE GE GE GEE GE GEE GE GY GE eT 


KERSHAW HOUSE, GREAT WEST ROAD, HOUNSLOW, MIDDLESEX - HOUNSLOW 5222 
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but one thought- 
in common... 








All are different men, with different 


PHILIPS 
jobs, different skills and different problems. Meter, Ma 
Some think in terms of speed, othersin terms rt that 

measurem 


of precision, but all have one thought in 
common—RELIABILITY...the unequivocal 
reliability found in Hoffmann bearings. 


om 


For over 6O years Hoffmann have 
been producing ball and roller bearings. 
Throughout these years research has been 
continuous—research into suitability of 
materials, aptness of design, methods of 


“ 





manufacture. 
| Daily many thousands of Hoffmann may 
bearings are produced—some will aid speed, “a Mt 


‘tration or 


| others will give precision or smooth- BALL & ) regulation of 
| ness of movement—but all have that simple to us 
one thing in common- RELIABILITY. oe a EA RINGS 


HOFFMANN | 





THE HOFFMANN MANUFACTURING CO LTD., CHELMSFORD, ESSEX + TELEPHONE CHELMSFORD 3151 + TELEX NO. 1951 


— 
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PHILIPS PR.9400 Direct-reading pH 
Meter. Mains operated. Can be used 
for all pH, redox-potential measurements 
and potentiometric titration, including 
measurements in earthed liquids. 


PHILIPS PR.9500 Conductivity measuring 
ridge. For laboratory conductometric 
titration or for industrial supervision and 
regulation of aqueous solutions. Sturdy, and 
simple to use by non-technical personnel. 


— 


pONDUGTINTY —™ 


In practically every major industry, liquids and 
chemical solutions used in a variety of processes 
must be accurately controlled for pH and/or 
conductivity. Philips make a range of control 
equipment that monitors these factors, testing 
them against any pre-set standard, and giving 
accurate and reliable results. In addition, meas- 
urements can be shown visually and at any re- 
mote point. Write today for full information of all 
Philips pH and conductivity control instruments. 


= PHILIPS 


CONTROL EQUIPMENT 
Sole distributors in U.K: 


RESEARCH & CONTROL INSTRUMENTS LTD 


Instrument House, 207 King’s Cross Road, London, W.C.1 
Telephone: TERminus 2877. Telegrams: RACIL, KINCROSS 


<3) 
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PHILIPS PR.9401 Direct-reading Portable 
pH Meter. Battery operated. Especially 
suitable for routine spot checks and 
measurement by non-technical personnel. 


PHILIPS PR.9501 Direct-reading Conduc- 
tivity Meter. Linear conductivity scale. 
Suitable for conductometric titrations and 
measurements in earthed liquids. Output 
connections for recorder or controller. 
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r Ce Ue. Um. Oe. Dc. De ™"] 


l 
vanities | Forfastand 


AND | 
CONTAMINANTS accurate ! 
l 


MILK ©} particle size 
occa any) Gistribution ! 
data 


SUGAR SIZING 
use the _J 


BACTERIA 
CELL STUDIES 
~ ~ ” - 


COULTER 
COUNTER 


Operating with a speed and accuracy 
previously unattainable, the Coulter 
Counter produces data on particle 
size, count and size distribution fast 
enough for flow-line process control. 
In the Coulter principle a dilute sus- 
pension of the sample in an electro- 
lyte is drawn through a small aperture 
through which a current is flowing. 
The passage of each particle changes 
the resistance of the aperture propor- 
tionally to its volume and the resultant 
pulses are amplified, scaled and 
counted at various threshold levels, 
giving a size distribution from 0.5 
microns to 300 microns. 







































Over 1500 Coulter Counters are already in service in industry 
and medicine. Full details and technical literature will be sent 
on request. 


COULTER ELECTRONICS LTD 


2-4 ASHWELL STREET, 
ST. ALBANS, HERTFORDSHIRE 


Telephone: ST. ALBANS 50828/9 
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SERVOMEX DCL 101 
OXYGEN ANALYSER | 
READY TO USE 
ANYWHERE IN SECS 





This Modern equivalent to the Orsat apparatus, is read) 
to use anywhere in seconds. 

This new Servomex development provides a robust and 
accurate portable oxygen meter giving a reading to within 
0.1°% 02 in much less than one minute. 

A larger model, the DCL83 Oxygen Analyser is also available. 


@ Range 0-100°%, 02 measured directly to 0.1% on a ten 
turn linearly calibrated direct reading dial. 


@ Temperature Compensated. 
@ Battery operated for complete portability. 
@ The suspension has been tested to 2,000 g. 


Full details and expert advice from 





Servomex Controls Ltd., Chemical Instruments Division 
Crowborough, Sussex. Crowborough 1247 
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ower Improve industrial circuit designs 


2n1488 
2nI489 


—— with these RCA 
200 C silicon power transistors 


MAXIMUM TRANSISTOR 
DISSIPATION—WATTS 





NEW HIGH-TEMPERATURE RATINGS ON 16 POPULAR 
RCA SILICON TRANSISTORS FOR IMPROVED 
2Nisi PERFORMANCE IN MILITARY AND INDUSTRIAL 
ropa APPLICATIONS AT NO INCREASE IN PRICE 


2Ni513 
2NI5I4 : . P , sts : 

Here are 16 RCA N-P-N diffused-junction silicon power transistors 
immediately available in quantity, to meet the more exacting perform- 
ance requirements of today’s industrial and military equipment. 
Check out the remarkable improvements these RCA high-performance 
industrial transistors now offer. 





SIPATION — WATTS ~ 
a 


Maximum TRANSISTOR 


bis: 








M% = 14 per cent increase in maximum operating temperatures 
—up to 200° C. 


*% Up to 662 per cent increase in dissipation capability — up 
to 75 watts. 





Up to 30 per cent decrease in thermal resistance—to 
2NI483 2.33° C/watt. 


non 3% =Up to 50 per cent increase in minimum beta. 


ava 


DISSIPATION — WATTS 


2ni4e5 
asad 3% = Up to 30 per cent reduction in beta spread. 


MAXIMUM TRANSISTOR 








All of these features provide greater flexibility in the design of power 
switching devices suchas dc-to-dcconverters, inverters, choppers, solenoid 
and relay controls; oscilllators, regulators, and pulse amplifiers: and classA 
and class B amplifiers for servo and other audio frequency applications. 


CASE TEMPERATURE — -C 





















































MAXIMUM RATINGS, Absolute-Maximum Values: 
2N1487 | 2N1488 
2N1489 | 2N1490 
2N1479 | 2N1480 | 2N1483 | 2N1484 |] 2N1511 | 2N1512 
2N1481 | 2N1482 | 2N1485 | 2N1486 | 2N1513 | 2N1514 
COLLECTOR-TO-BASE VOLTS .........:ccsscsssunnnssssseessees 60V 100V 60V 100V 60V 100V a 
COLLECTOR-TO-EMITTER VOLTS 
rea d\ s With base open (sustaining voltage)............... 40v 55V 40V 55V 40v 55V 
S E FJ With emitter-to-base reverse biased 
$ 2N1479 STI TI scscrcincsccensienncbnasinnes 60V 100V 60V 100V 60V 100V 
4 ! J2ni480 EMITTER-TO-BASE VOLTS .....:ccccocccsscessesscssessneessneees 12V 12V 12V 12 10V 10 
ust ap ze 2NnI481 COLLECTOR CURRENT (AMPS.)............c0ccceceseeseeeeees 1.5a 1.54 3a 3a 6a 6a 
» within 3 ene EMITTER CURRENT (AMPS.).....cssescccssecsssssessssseesssneee | 1.758 1.75 —3.5a] —3.5a —Ba —8a 
BASE CURRENT (AMPS.)..........c-sscosesssssseecssseeessnnees la la 15 1.Sa 3a 3a 
e 
| 35 200 TRANSISTOR DISSIPATION: (Watts) 
yle. CASE TEMPERATURE— °C At case temp eof 25°C Sw Sw 25w 25w 75w 75w 
At case temperature Of 100°C... cccccsseecene 2.86w 2.86w 14.1w 14.1w 43w 43w 
n a ten CASE TEMPERATURE RANGE: (°C) r 
4 Operating and Storage ............cccecccceccsecessseene —_——————65to + 200°C 
i L lL i i 





The Most Trusted Name in Electronics 
RCA GREAT BRITAIN LTD. 
(An associate company of Radio Corporation of America) 
Lincoln Way, Sunbury-on-Thames, Middlesex. 
Sunbury-on-Thames 5511 
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A TIME TESTED 


Success Series 





For use on air up to 150 p.s.i. with full 4” bore 
screwed {” B.S.P.—give rapid action of largest 


3 & 4 WwW AY cylinders and diaphragms. 


These valves have an electrical consumption 
S 0 LEN 0 l D of only 10 watts, they are capable of acting at 
speeds up to 300 cycles a minute. Moving 


0 P E R A T E D parts have low inertia, giving millions of 
trouble-free operations. 
VALVES 
Write for illustrated literature. 


Types SPC3 9 aleXaNDER CONTROLS LTD., 


& SPC4 Reddicap Hill, Sutton Coldfield, 


Warwickshire. 
Telephone: SUTton Coldfield 5227-8-9 


MEMBER OF THE pennant GROUP oF COMPANIES 










oe FOR use WITH 


) voi — é aLCOr | | | ; 











The bearings illustrated 
are actual size. 





MINIATURE BEARINGS 


ranging in size from |.5 mm. o.d. upwards. 


a 


Also super-precision and sealed ball bearings 


@ Ze we a4 het aelUreklCOOk 


in several sizes. 


REGD. TRADE MARKS: F.B.C. FAFNIR 
FULL PARTICULARS AND SIZES ARE 
AVAILABLE ON APPLICATION . bt ° . 
FAFNIR BEARING COMPANY LIMITED AFNIR 
WOLVERHAMPTON 


Pe mens 
TD 
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NOT TO WORRY 








Constant 





voltage f | J 


= ih 





assured 











A VOLSTAT is the answer to many a.c. voltage 
fluctuation problems. In most cases, a stand- 
ard type is all that is required— but there are 
occasions when a special design may be 
necessary. Either way an ‘Advance’ Technical 
Representative will be pleased to investigate 
your own particular problems, and recom- 
mend a VOLSTAT best suited to your needs. 
VOLSTAT stands for a complete range of 
Constant Voltage Transformers produced by 
‘Advance ’—the leading authority on voltage 
stabilization. 

Full details in Folder D63 available on requesi. 











Advance > COMPONENTS LIMITED 
MAINS STABILIZATION DIVISION 
ROEBUCK ROAD + HAINAULT «+ ILFORD « ESSEX « HAINAULT 4444 
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Actual size 2}” x 1}” 


TMC’s new, neat and compact push-button keys, with built in 


lamp, possess the precision and dependability that electronic, 


computer and communication engineers demand. Yet the keys have 


been so designed that this high quality can be provided 


at a surprisingly low price. For example the 4 changeover, non-lock 


model illustrated costs about 15/-. 


Locking, non-locking or inter-locking models 
available from stock. 


Suitable for any control application. Replaces 
ordinary lever type keys and separate lamps. 


2 or 4 changeover actions. 


* Twin silver contacts—100V at 300mA max. 


Long life nylon body with precision locking track. 


* Offered with or without telephone type lamp. 


Instant lamp replacement. 


Push buttons (round or rectangular) in black 
or white with a range of 5 coloured lenses. 


Multi-way mounting plates for panel or 
chassis fixing. 


Deliveries commence September, 1961 from large stock but advance 


orders are heavy so place yours now to avoid delay. If you require 


further details of the range and prices write immediately to:— 


TELEPHONE MANUFACTURING COMPANY LIMITED 


Dept. E Martell Road, West Dulwich, LONDON SE21 Telephone: GiPsy Hill 2211 


=> 
A MEMBER OF THE 0 (a GROUP OF COMPANIES 
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ONE source for all your 
COMPRESSED AIR FILTERS and 
REGULATORS adds up to 
Norgren efficiency 


Standardise with the wide Norgren range of high 
quality, top performance equipment, designed to 
meet your specific requirements, plus the advantage 
of one source, adding up to substantial savings in 
time and money. The Norgren range of Air Line 
Filters, Pressure Regulators and Lubricators covers 
every requirement—write or ‘phone for full details. 








FILTERS 
PRESSURE REGULATORS 
LUBRICATORS 


C. A. NORGREN LTD., SHIPSTON-ON-STOUR, WARWICKSHIRE Telephone: Shipston-on-Stour 110 & 106 


M-W., 135 








NEW 
WESTERN 


now have 
The “ULTIMET” Cubicle 


in production 


Standardisation enables the three 
sizes to be offered at extremely 


low prices. 





NEW WESTERN (ENGINEERING) LTD., ARGYLL WORKS, CLARENCE ROAD, LEEDS 10 


PHONE 35571/2 LEEDS 
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TRANSISTOR 
AUDIO 
OSCILLATOR 


TYPE 421 


»+. Covers the range 20c/s to 20kc/s 
with a of amplitude 
and frequency stability 


high degree 


pm PEE 


w.us | APPLICATION 


This fully-transistorised instrument affords 
a continuously variable frequency coverage 
over the range 20 c/s to 20 ke/s. An 
exceptional frequency stability, virtually 
unaffected by temperatures and supply voltage 
variations, has been achieved. The low 
distortion, together with the internal 
battery and mains power units, make it ideal 
for use in the field or the laboratory. 

Frequency Range: 

20 c/s to 20 kc/s in three 


€ : ranges. 
* All-transistor operation 
: | Accuracy: 
* Performance comparable with thermionic 3%. 
valve instruments. 2 
Output: 


ee Parortion. Variable up to 2.5V r.m.s. into 
*® High stability. 60022. 


Output Level: 


* No warm-up period. 
Constant within -{|-0.5dB. 


* Freedom from microphony. 
Distortion: 


* Self-contained batteries and mains Less than 1%. 


power unit. 
Output Meter: 


* Very low power consumption. Calibrated 0 to 3V r.m.s. 








10 
Other fully-transistorised laboratory instruments 
include—A.C. Milliclamp Type 618, Phase Meter 
61 Type 630, Frequency Meter Type 715, Vibration WESTERN AVENUE, ACTON, LONDON, W.3. 





_ Meter Type 1431. 











A A MEMBER OF THE Sam GROUP OF COMPANIES — 


















Power Supply: 
100-125V and 200-250V, 50-60 
c/s, 2W_ approx. or self- 
contained batteries (eight Ever 
Ready Type U.1i or equivalent). 


Mounting: 
Extremely compact and port- 
able black moulded cabinet 
fitted with a universal handle 
which can be used as an 
adjustable stand. 


Dimensions: 
6 in. wide x 52 in. deep x 8? in. 
high. (104 in. over handle.) 


Weight: 
53 Ib. approx. with batteries. 





















Technical data forwarded on request: DAWE INSTRUMENTS LTD. 
Telephone: ACOrn 6751 
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A USEFUL SERIES —8+1+2+3+62= 20 





INEXPENSIVE CIRCULAR 
PLUGS AND SOCKETS 


8 WAY - 9 WAY : 11 WAY : 14 WAY - 20 WAY 


Sena for Technical information to :— 


McMURDO INSTRUMENT CO. LTD - ASHTEAD -. SURREY - TEL: ASHTEAD 3401 


61 jHS 6179 





For that special job ! 


S PEC 





* Fabricated from the finest quality 
zinc-coated steel 





IDy-hnbeeel 


sk Engineered for maximum 
strength-to-weight ratio 





C ae S E S sk Complete interchangeability ensured 
Doge i 2 by special tooling 


* Wide choice of panels, chassis 
and handles 


* Completely versatile air control 
arrangements a 
‘CH’ Cases 








‘SS’ Cases 








CABINETS - CASES - CONSOLES - CHASSIS UNITS 
DATUM METAL PRODUCTS LTD. |. recstor coe vacws 
COLNE WAY TRADING ESTATE + WATFORD-BY-PASS - WATFORD - HERTS 
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AE : focus on... eas 
MINIATURE ZENER D!ODES 


For COMPUTERS, DATA PROCESSING, INSTRUMENTATION, CLIPPING CIRCUITS, 
GENERAL VOLTAGE LIMITING and similar applications. 


ADVANCE INFORMATION 


OUTSTANDING FEATURES 


*LOW CURRENT DRAIN * SMALL SIZE AND LOW WEIGHT * PREFERRED VOLTAGE 
TYPES * DOUBLE-ENDED ALL-GLASS CONSTRUCTION * HERMETIC SEAL 





Features—common to all these AEI Miniature Zener Diode Types 


All glass encapsulation with sub-miniature construction ... Hermetic sealing enables these diodes to 
be used in a wide range of environmental conditions... Rigidity of assembly and small size enable all 
types to withstand severe mechanica] vibration and shock. 






































‘ a : 
rae Dynamic Slope —7 foe Maximum DIMENSIONS 
Diode resistanged’ cpa! similar for 
Type current 
Min. Typ. Max. Typ. Max. Typ. Max. at 25°C all types 
V V V Ohm Ohm A uA mA 
MR 33H 3-1 3-3 3-5 90 100 250 600 50 7 
MR 36H 3-4 3-6 3-8 86 95 80 200 47 
MR 39H 3-7 3-9 4-1 80 35 100 44 
MR 43H 4-0 4-3 4-5 72 85 13 50 42 
MR 47H 4-4 4-7 5-0 62 3-0 30 40 
MR 51H 48 5-1 5-4 50 70 1-0 30 38 
MR 56H 5-3 5-6 6-0 28 50 0-6 10 35 
MR 62H 5-8 6-2 6-6 10 30 0-4 10 33 
MR 68H 6-4 6-8 7-2 3-7 15 -| 0-85 10 29 
MR 75H 71 7-5 7-9 4-0 15 1-25 10 27 ” ” a 
MR 82H 7:7 8-2 8-7 55 20 15 10 25 te idia. m= 2h 
MR 91H 8-6 9-1 9-6 8-0 20 2-0 10 23 
MR 100 H 9-4 10:0 10-6 11-0 30 2-0 10 21 
Brop at5 mA Typical forward | GPSvoits | M“forwardcurront 
at5mA at 25°C 
mA 

Min. Typ. Max. Min. | Typ.}| Max. 
All Vv V V ohms pF pF pF 
above types 020 dia. 

0-67 0-71 0-73 6-3 100 275 700 225 be ia 









































PLEASE DON’T TEAR OUT THIS ADVERTISEMENT 


—others will want to see it .. . If you would like to 
receive full details of these or any other AEI elec- 
tronic components, all you have to do is write to 
AEI at the address below. Data sheets with detailed 
information will be sent to you without charge. 


HELP yvourRSELF! Make sure 
your name is on our mailing list 
to receive advance information 
on all new AEI components. 














0 0 
0 TEMP C ABOVE 25 'C Don’t delay—write now! 
Typical change in Typical change in 
reference voitage at 5 mA reference voitage at 5 mA 
with temperature with temperature 








yt -Yeoledf-ta-1e mm —ai-ledialer-l mm iale|el-j4g(-t-m Milealia-te 


ELECTRONIC APPARATUS DIVISION - VALVE & SEMI-CONDUCTOR SALES DEPT. 
CARHOLME ROAD - LINCOLN TEL: LINCOLN 26435 oe 





S30010 UAN4Z SYNLVINIW 




















Circle 335 for further information 


a pname that is always 


in the pnews... 


SAVS Mr. SQUINCH 
® 


... 1S pnimble 


PNEUTOMATION. 


Every factory pneeds PNEUTOMATION.® It’s 

a pnecessity, helps to pnarrow trade-gaps. It’s the pnational 
pname for higher 
productivity. Don’t 
delay, write to Lang 
Pneumatic PNOW. 


Tipping gear for 25-ton mine ore car. 


Write to: 








Lang Pneumatic Ltd 


VICTORY WORKS - OWEN ROAD - WOLVERHAMPTON - Tel: 25221-2-3 Telex 33193 











(ASSOCIATED WITH DESOUTTER BROTHERS (HOLDINGS) LTD) 





P6610 





Tinsley 


Designed to give a very high degree of precision, 
the Type 5205A potentiometer is both thermally 
and electrostatically screened to avoid pick-up 
from external sources. The standard cell balance 
is independent of the potentiometer setting, being 
made directly against the potentiometer coils, thus 
avoiding the possibility of error in two different 
circuits. The potentiometer can be continuously 
standardised in terms of a standard cell by means 
of an automatic current controller which holds the 
potentiometer current to within a few parts in a 
million irrespective of battery voltage. 


There is no range change switch, but the following 
measuring dials: 


very high precision 
Potentiometer Type 5205A 


i 


+m: 


dt Bed Bese | 
mer 

















170 x 0-01 Volts 
100 « 0-000! Volts To sup 
100 x | Microvolts efficien 
10 « 0-1 Microvolt : 
ia provide 
Total Range 1-800 000 Volts in steps of 0-1 Microvolt. : 
d SE.25 controll 
H TINSLEY & Co Ltd Werndee Hall, South Norwood, London, SE. tempers 
. . * telephone: ADDiscombe 6046-8 ee 
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To supply the continuous flow of accurate functional information on which 
efficiency in every field of industry depends today, SmiTHs Industrial Division 
Provides appropriate instruments and installations for indicating, counting, 
Controlling or recording such variables as speed, time, flow, pressure, 
temperature, quality, volume and quality. If you have an information problem 
Concerning the functioning of any equipment, however difficult, let us send a 
Technical Representative to see you. Even if the answer does not already 
tist, we can probably evolve it. 


SMITHS 


INDUSTRIAL 
DIVISION 


The Industrial Division of 

S. Smith & Sons (England) Ltd., 

Chronos Works, North Circular Road, 
London, N.W.2. Telephone: GLAdstone 6444, 








Circle 338 for further information 


O 
VIBRATION 








Vibration technology is 
a comparatively new de- 


velopment in the field of environmental engineering. Its applications in 
measuring metallurgical stresses and strains, in simulating fatigue to 
destruction point, are fairly well-known, but even the present scope is far 
wider than these. The potential is immense to a degree which possibly 
outreaches that of any other applied science. It is even possible that there 
is much to be rediscovered, for the histories and mythologies of ancient 
civilizations abound in references to physical moticn achieved through 
sound vibrations. The destruction of the wails of Jericho is an example; 
and it has been suggested that the Pyramids’ vast masonry was elevated 
by similar means. But fascinating and perhaps revealing as that line of 
inquiry may be, this report will deal principally with the immediately practi- 


cal uses of vibration testing. 





From eyes to motor cars is an apt and 


related part of the applications range. 


Taking the first and uncomfortably 
picturesque example, an incidence of severe 
headaches and impaired vision suffered by 
transport drivers led to tests with vibration 
equipment. These showed that through 
vibration on certain road surfaces, the 
drivers’ eyes were being literally bounced 
back and forth in their sockets. 


MOTOR VEHICLE INDUSTRY 
Car bodies and their attachments are 
subject to mechanical and other vibrations 


transmitted through suspension systems. 


What with wear and tear and varying 
concern for maintenance, the noises which 
can result are an age-old problem at the 
service station. The drumming heard by the 
owner ‘under the back seat somewhere’ is 
usually non-existent in normal workshop 
testing; out on the road it’s audible but 
locating it is a tedious and uneconomic 
guessing game. 

Yet further complications arise out of the 
fact that the vibration source may be far 








_o5 Of O32)... F. By E—) 


the vibration specialists 


removed from the apparently offending 
component or structure. 

We have a compact generator/oscillator/ 
power amplifier combination by which all 
the running vibrations can be simulated in 
the workshop and the noise source accurately 
and quickly located. Similar equipment is 
used by car manufacturers so that vibrations 
can be compensated or designed out. 


ROAD CONSTRUCTION 


Roads, too, can be investigated with 
vibration equipment. An applied vibration 
is picked up at a distance, on an oscillo- 
scope. The signal time and strength factors 
vary according to the nature and thickness 
of the surface and subgrade materials. By 
these readings it can be determined whether 
or not the construction is according to 
specification. Periodic tests will reveal the 
extent of any deterioration. In research, the 
behaviour of roads under various traffic 
conditions can be established and the 
information used in framing specifications 
for new roadworks. 





AIRCRAFT INDUSTRY 


In the aircraft industry, vibration tesiing 
has long been a vitally important technique 
Bearing in mind the possible outcome of 
the failure of quite small components, 
vibration problems in land vehicles and 
structures pale into comparative insignifi- 
cance. Goodmans equipment is widely used 
to test dynamic models . . . even whole 
aircraft . . . and on the multiplicity of 
instruments and electronic apparatus. 

The tremendous power and complexity of 
rocket-propelled vehicles set still morc- 
exacting requirements and for these 
Goodmans are producing special generators, 


OTHER APPLICATIONS 


The miscellany of these is far too extensive 
to catalogue here, but the following will 
serve to demonstrate the scope. 


In fatigue testing, vibration generators 
provide wide range and prolonged con- 
sistency. 

Chemical and bio-chemical research are 
served by our smallest generator, the V47, 
in mixing, emulsifying and the measurement 
of interface potentials. It has been used also 
to simulate nerve signals and to assess 
vibration effect on living tissue. Experiments 
show that physical vibration and ‘white 
noise’ have anaesthetic properties. 


Vibration equipment is used in the rubber, 
plastic and textile industries, as an aid in 
establishing the materials’ mechanical 
properties. 

Experiments in the machine tool industry 
have shown that small and carefully 
controlled vibrations can, in fact, improve 
stock removal, surface finish and minimize 
the effect of certain operations upon 
molecular structure. 





This is inherently a world of movement. 
Everything vibrates within itself and often 
as an entity. These forces can be observed, 
reproduced, supplemented. There must 
therefore be many functions for our 
vibration equipment which even we can 
only guess at... and even more as yet 
unthought of. Name your problem; con- 
sider what may be done better, faster, 
more economically ... what may be done 
perhaps for the first time, with the help of 
vibration equipment. It’s more than likely 
that the means to the end is ready-made. 





Goodmans electro-mechanical vibration gener- 
ators, the largest range in Europe, comprise: 

TYPE PEAK THRUST 
DT oe<6denseseeeee ene 
PE tvcsecessenens Oe ee 
Stepp eeneeunesae a 
8/600 Mk.II ...... 300 Ib 
VG108 Mk.II .... 5,300 Ib 
VG109 Mk.III .. 18,000 Ib 


There is available a corresponding range of 
oscillators and power amplifiers 











GOODMANS INDUSTRIES LTD. AXIOM WORKS, WEMBLEY, MIDDLESEX 


ENGLAND Wembley 1200 (8 lines) Cables : Goodaxiom, Wembley, Eng!and 


Accredited Agents: HAWNT & CO. BIRMINGHAM - 
YORKS - A. R. BOLTON & CO. LTD. EDINBURGH 


FARNELL INSTRUMENTS LTD. WETHERBY 
Gcss9 
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COMMENTARY 


‘“ At no time in our history have the 
measurement needs of the country been 
greater. The exploration of outer 
space, the growth of nuclear technology, the require- 
ments of national defence, the rapid application of 
scientific developments to civilian technology, all of 
these factors point to a future in which the science of 
measurement will play an increasingly vital role.” 
These remarks were made by Mr. L. H. Hodges when 
turning the first shovelful of earth on the site for new 
laboratories for the National Bureau of Standards. 
Priority is to be given to the Engineering Mechanics 
Laboratory and the reason for this can be seen in the 
equipment it is to hold. This includes a million pound 
dead weight tester, with smaller ones of 100,000 pound 
and 300,000 pound capacity, a vertical tension and 
compression testing machine capable of applying loads 
up to 10 million pounds, and a horizontal testing 
machine with a capacity of 2,300,000 pounds in 
compression and 1-5 million pound load in tension. It 
is not hard to relate these primarily (but not necessarily 
entirely) to the space programme where thrusts of 
millions of pounds are experienced. The figures 
involved here aie certainly unconventional and will 
require unconventional instrumentation. In_ this 
connection, references to methods of measuring high 
pressures, e.g. 100,000 atmospheres, were made in the 
Commentary in the June, 1961, issue. These were in 
process of development by the National Physical 
Laboratory and included such ideas as the variation of 
resistance of semiconductors with very high pressures. 

The necessity for new thought in measurement is 
emphasised in another field—atomic energy. The 
annual report of the United Kingdom Atomic Energy 
Authority has just been published. It refers to the 
difficulty of measuring the properties of plasmas 
because of their transient nature and because the 
spectral regions of major interest are in the far ultra- 
violet and the far infra-red parts of the spectrum. An 
infra-red spectrometer has been designed and built at 
the Royal Radar Establishment. It uses a liquid- 
helium cooled carbon bolometer as detector and has 
been used to analyse the spectrum over the wave- 
length range of 2 mm to 0-1 mm. In the far ultra- 
violet region vacuum spectrometers have been de- 
signed and include one built at A.W.R.E. It utilises 
reflection optics, resolving the spectrum by sweeping 
it from a rotating plane mirror across a photographic 
plate at a velocity of 3 x 10-5 cm/sec. Time differences 
smaller than 2-5 x 10-8 seconds can be detected. 

In another field, methods for detecting nuclear 
explosions are under investigation. The possibilities 
are of observing the near ultra-violet luminescence 


Measure- 
ment again 
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resulting from the X-radiation, the direct light re- 
sulting from the explosion and electromagnetic signals 
produced by a Compton electron avalanche. All these 
require special instrumentation. 

Yet again, in another direction, means for the 
measurement of time intervals between one thousandth 
and less than one thousandth of a millionth part of a 
second are being investigated. 

In automatic control systems for nuclear reactors 
faster and more reliable switching devices have been 
developed. These involve transistor and magnetic 
cores in place of thermionic valves and electromagnetic 
relays. An automatic control system based on the use 
of transistors and magnetic cores has operated success- 
fully in the laboratory. 

Reference to another publication, Research for 
Industry, which describes the work of grant-aided 
research associations for the past year, reveals that 
many of them have requirements for measuring instru- 
ments not available commercially. For example, one 
learns that in the British Jute Trade Research Associa- 
tion’s laboratories ‘‘ The development of instruments 
for research and process control is being actively 
pursued, and several devices intended for mill use are 
in the final stages preparatory to being marketed ”’. 
With the British Internal Combustion Engine Research 
Association “ The study of instruments and techniques 
is a permanent part of the Laboratory work ”’. 

The British Scientific Instrument Research Associa- 
tion is always investigating new ideas and two vastly 
different developments are mentioned in the report. 
The ultrasonic flow meter developed there is now being 
manufactured commercially, and a position-sensitive 
photocell has been developed to a stage where 100 
have been supplied to association members. This is a 
particularly interesting device in that it is basically a 
photo-diode with three or five electrodes. It is claimed 
that it can easily detect a movement of one hundredth 
of a millionth part of an inch. The potentialities of 
such a device are enormous. 

Mr. G. E. Eltenton, in his presidential address to the 
Society of Instrument Technology (see July issue, page 
845), said,‘‘Secondly, the figures conceal one of the most 
striking figures of our Technology—its vital importance 
to nearly every other major technology. Just as a 
small amount of lubricating oil is vital to every bearing, 
so this apparently minor Technology of ours is becoming 
every day more vital to British Industry and to our 
survival as an industrial nation”. No one would 
dispute these words and if the role is to be absolutely 
effective, then new ideas must be introduced. For there 
is only one way left for the United Kingdom, and that 
is forward. 
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By R. G. WEST* 


*‘*Non-standard’’ 


Problems of 


installations 





and Some General Conclusions 


Introduction 
N the introductory article of this series, the funda- 
mental character of fluid flow measurement was 
described as classical empiricism. Some attempt was 
made to justify this statement and it was stressed that 
the nature and concept of tests made in the past 
prohibited any satisfactory correlation. 


Non-standard Installations 

The problems of “ non-standard ’’ conditions of 
installation, as it is often described, provide a further 
useful example of the inadequacy of a purely empirical 
approach. Mostly the phrase ‘“ non-standard condi- 
tions” means that there is insufficient straight pipe of 
uniform bore upstream and downstream of the measur- 
ing element to enable the effects of bends, partially 
open valves, changes of pipe bore, etc., to be reduced or 
preferably eliminated. 

So far the effect of these conditions has been pre- 
sented in one of two forms: 

1. Either as tables which define the lengths of 

straight pipe required after a single plane bend, 
partially open valves, etc., which would, for any 
given area ratio m, reduce any error of measure- 
ment to some specified figure—1%, 3%, and so 
on. 
Or as tables which give, for particular values of 
m, the error caused by specified lengths of pipe 
between the cause of disturbance and primary 
element. 


i) 





*Head of the Fluid Dynamics Laboratory, Electroflo Meters 
Co. Ltd. 
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This approach means that, to have adequate informa- 
tion, tables in either or both of these forms have to be 
provided for at least each and every primary element 
and area ratio. 

But the discussions in the previous articles have 
shown that primary element performance is dependent 
upon many things. It is obvious that some most 
important matters have been ignored in the majority 
of work done to determine the effect of “‘ non-standard” 
conditions. 

The view that a single plane short radius bend will 
cause X°% error in measurement by means of a Venturi 
tube with a certain value of m is superficial. It leads 
naturally to the questions as to the effect of two 
bends in the same plane, or of any other arrangement. 
In other words, description of the cause of disturbance 
has been used for correlation purposes rather than the 
flow phenomena which result from that cause. 


Effect of Installing a Short Radius Bend 

The nature of the problem can be better understood 
by considering the case of a short radius bend installed 
so that the pipework before and after the bend and the 
bend itself are in the same plane. Such a bend must be 
defined geometrically by two radii and the angle of 
deflection. In addition the inner wall roughness of 
the bend and/or the roughness height relative to 
the pipe bore must be known and must be related to 
the relative roughness of the pipes before and after the 
bend. 

Above all, the velocity distribution before the bend 
and the appropriate Reynolds number range must be 
considered carefully. 
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Fig. 1. Relation between Cy and Reynolds number (Reproduced by permission from the University of Illinois Bulletin) 


If data be obtained by means of laboratory tests on a 
particular bend and pipe arrangement, then, strictly 
speaking, the information is only applicable to that 
arrangement, because the items listed above have a 
direct influence on the results. 

Some of the information given by Lansford®) for 90° 
elbows can be quoted here with advantage. Although 
his tests were made to obtain the discharge coefficient 
of a number of bends, it can be accepted that variation 
of that coefficient is directly associated with velocity 
distribution after the bend. 

For it is common ground that the flow conditions in a 
bend approximate to a free vortex condition and that 
the loss coefficient Cx represents both the radial 
pressure gradient from the inside to the outside of the 
bend and friction losses which incidentally are not 
known so reliably as for straight pipes and are in any 
case unequal across and around the bend. 

It follows, therefore, that marked variations in Cx 
can only be obtained by equally marked pressure 
differences across the bend and these can only exist as 
the result of severe asymmetry of velocity distribution 
which persists for a considerable distance downstream. 

Lansford confirms that it is also associated with 
conditions before the bend, but for this discussion it is 
the effect of the bend which is important. 

Fig. 1 shows the extent of variation in the values of 
the coefficient Cx with Reynolds number. It can be 
assumed that these variations are due to pipe size, to 
the relative roughness ratio (bends were of cast iron 
and steel), and to the geometry of the bends, 0-8<r/D< 
1:5. 

The cause of the variation is unimportant here, but 
the range of values of Cy is important, since it shows 
that velocity distribution downstream of short radii 
bends can vary to a considerable extent. Lansford 
also shows that a control valve downstream of the bend 
can influence the values of Cx obtained. 
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On this evidence alone, it seems wrong in principle to 
give “errors’’ or “ straight pipe requirements ”’ for a 
short radius bend as is done at present in many stan- 
dards and reference books. For it is clear that any such 
recommendations can only be based on the asymmetry 
of velocity distribution at any chosen point in the 
pipeline following the bend. 

It isunlikely, therefore, that there is a single value of 


Fig. 2. Observed bend-loss coefficients € of circular 90 
bends plotted against ratio of bend radius Rx/D 
(Reproduced by permission of Blackie & Son Ltd.) 
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(b) 5 diameters downstream from the bend 
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(d) 40 diameters downstream from the bend 
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Fig. 3. Pitot traverses in an 8 in. pipe with a short radius bend 


error of measurement or straight pipe requirement for 
the single bend condition which can be quoted for any 
primary element of any given area ratio m. 

Fig. 2 is given by Jaeger) and it emphasises the 
above remarks. Of this figure Jaeger says, ‘‘ To 
illustrate our, as yet regrettably imperfect, knowledge 
about circular bends (this figure) shows the collection 
of experimental results used by Hoffmann‘) and 
Gregorig'*) for their critical review of work on 90° 
bends .... It may be assumed that the wide 
scatter of the results was due to disturbance at inlet, 
differences in shape, insufficient metering lengths, 
differences in roughness and differences in the range of 
Reynolds numbers.”’ 
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One more example may be quoted: the statement, 
often made, that two bends in the same plane have no 
more effect on measurement than does a single bend 
is difficult to understand. It is to be expected that the 
losses round a bend due to asymmetry of flow will 
increase with the angle of deflection. This can be seen 
from the modified formula for Cx, due to Weil‘®), 


Vv? 


V2 
Ome = $x (1 —cos «pe 


where: 
a = angle of deflection 
dbx a deflection coefficient 
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Both Gibson® and Weisbach®) have shown that 
¢x increases with a and although the range of varia- 
tion obtained by them is different it can easily be in 
excess of 20%. Once again these effects must reflect 
the conditions downstream of the bend and thus the 
influence of the bend on measurement. 

This preliminary review serves to show that, as with 
coefficient and pressure loss data, little reliance can be 
placed on the generalisations so often published as 
authoritative guidance. 

It is regrettable to note that such information as has 
been published about the effect of “ non-standard ” 
conditions on some of the new devices under review in 
these articles appears to follow long established practice 
in giving none of the essential information already 
discussed. 

Miner) gives in Fig. 7 of his article information for 
three values of m about the effect of a single elbow on 
the coefficient characteristics of the Dall tube. There is 
virtually no information in the paper as to the bend 
dimensions, conditions of tests, etc., which enables his 
Fig. 7 to be correlated with any other data. Other 
“non-standard ’”’ information is treated similarly. 
Even the limited remarks made by Jorissen® in 
discussion of Miner’s paper do not include any detailed 
description of Jorissen’s own tests on the Dall tube. 


Effects on Measurement of a Single Bend 

For the purposes of this appraisal of new primary 
elements, it was decided to concentrate on the effects 
on measurement of a single bend rather than attempt 
to cover in a perfunctory way a larger range of ‘‘ non- 
standard” conditions. The short radius bend con- 
formed to B.S. 1575 with a relative roughness ratio 
D/k = 2,600. 

The tests on the four devices (plus a nozzle Venturi 
for purposes of comparison) were made in a commer- 
cially smooth pipe, A = 0-017, by moving each of them 
in arbitrarily chosen positions downstream of the bend. 
Velocity distribution data at each position were 
obtained by pitot traverses; in particular it should be 
noted that the velocity distribution before the bend 
was deliberately made asymmetrical. 

The velocity distribution at each point is shown on 
Fig. 3 and it is convenient to use two ratios Vmean/ 
Veentre 2Nd Vinean/Wmax aS a measure of bend influence. 

Where: Vimean is mean velocity in pipe, 

Veentre is central velocity in pipe, and 
Vmax is the maximum velocity at the peak 
of the velocity profile curve. 





Normally for fully developed distribution and within 
limits of experimental error, Vmax and Veentre are 
coincident; therefore the ratio Vmmean/Vmax is an 
indication of symmetry or otherwise which is useful in 
cases of peaked distribution and which supplements 
the more often used Vmmean/Veentre ratio. 

The significance of these profiles is apparent without 
much further comment, except to remark that sym- 
metry of profile is not easily restored, since the values 
Of Vimean/Vcentre 29d Vmean/Vmax only become correctly 
related at distances greater than 40 diameters down- 
stream of the bend. 

It is probably significant that this distance is identi- 
cal to the plane of identity found for each device in the 
pressure loss tests discussed in a previous article. This 
agreement is not surprising since the effect of a bend is 
to create a vena contracta condition, similar to that 
caused by a primary element, in the fluid stream which 
needs time to decay. 

The fact that this type of distribution recovers at 
about 40 diameters downstream of the bend tends to 
underline the view that, for the Reynolds number range 
used in these tests, turbulent flow is able to effect 
energy exchange in order to provide a_ balanced 
distribution only within this length of 40 diameters. 

By way of interest, some velocity profiles obtained 
after another 8 in. short radius bend and pipe system 
are shown in Fig. 4; the distribution before the bend in 
this case was normal for a commercially smooth pipe 
A = 0-017. Although these profiles are similar to those 
in Fig. 3, the values of Vmean/Vcentre and Vumean/ 
Vmax are quite different in spite of the fact that the 
Reynolds number R,=700,000 was almost identical 
for the two sets of tests. 

An even greater contrast is apparent in Fig. 5 which 
shows profiles after a long radius bend which has 
approximately the same value of the relative roughness 
ratio D/k. The long radius bend conformed to B.S. 
1575 with a relative roughness ratio D/k = 2,560. As 
expected, the degree of asymmetry is less marked and 
there is a secondary peak which shows that the separa- 
tion phenomena on the inside of the bend are less 
drastic and less permanent and that re-attachment of 
the fluid stream to the boundary occurs fairly quickly. 
The second peak may in part also be due to the unusual 
velocity distribution before the bend. 


Fig. 4. Velocity profiles after a single bend 
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Che effects of the distributions shown in Fig. 4 are 
best measured by the change in value of the discharge 
coefficients obtained when each device is positioned at 
each plane of traverse. Fig. 6 shows that considerable 
changes in the ratio C,/C,; do occur and that variation 
in the values of this ratio are due to both Reynolds 
number and position of device. Fig. 7 shows the 
variations in C,/C, which would occur if the primary 
elements were used after a bend in a smooth pipe 
system when their original calibration had _ been 
obtained in a rough pipe. 

It appears from these tables that the experimental 
orifice plate may have some advantage over other 
devices presumably due to the action of the ring on the 
face in providing the adjustable flow boundaries already 
discussed in an earlier article. 

The data for the Dall tube is at variance with that 
published by Miner (Fig. 7 of his paper). No doubt 
this is due to the fact that the position of the pressure 
tappings relative to the plane of the bend was different 
as well as to the probable difference in upstream velocity 
distribution, although Miner gives no information on 
this point. He used tapping positions which were 
vertically downwards and thus at right angles to the 
plane of the bend, whereas in the present tests, the 
tappings were in the same plane as the bend. Even so, 
from his curve it appears that there is a change in 
coefficient value of 53% for a Dall tube, 4/m = 0-82, 
positioned 5 diameters downstream from an elbow. 
According to Miner this deviation reduces to less than 
1% if the tube is installed 15 diameters from the 
elbow. 

This degree of improvement is not revealed by the 
present tests which still show a deviation of between 
3% and 5% at the 40 diameters position. 

One other poin: of interest is that in the cases of the- 
Nathan, Bopp and Reuther and Dall tubes, the 
characteristics of the discharge coefficient curve is 
actually improved in that the constancy limit is lowered 
to Ra>300,000, and general stability is better. This 
value should be compared with those applicable to the 
coefficient curves, Figs. 3 and 4 of the June issue. 

As expected, there is less effect on coefficient values 
due to a long radius bend and that the improvement to 
the characteristic is maintained. 


Fig. 5. Pitot traverses in an 8 in. line following a long 
radius bend R,>500,000 


(a) 5 diameters downstream from the bend 
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Fig. 6. Variation of coefficient deviation with velocity distribution ratio F 
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SUMMARY OF ARTICLES 


These five articles have attempted to underline some 
fundamental problems which affect both the existing 
and new forms of primary element used for the measure- 
ment of fluid flow in closed conduits. 

A group of comparatively modern devices were used 
for this purpose and the reason for this decision was to 
help guide future work away from the attitude of the 
past. However, one thing must be emphasised before 
further and final comments be made, which is that these 
tests were made on one example only of each design. It 
should not be assumed that an overall assessment in 
quantitative terms is possible on the basis of these tests 
alone. It is probable that one criticism of this work is 
that high area ratio devices were used. This was a 
deliberate choice made on the basis that the sensitivity, 
normally found with high area ratio standard primary 
elements, would enable the essential features of these 
new devices to be revealed by experiment on one rather 
than many examples of each. 

An immediate consequence of this is that error values 
are high and may decrease with area ratio. But 
characteristics such as those of the coefficient curves, 
pressure loss and dependence on roughness cannot be 
ignored. In some cases, published information sup- 
ports the view that some of the deviation trends noted 
in these tests would not change much even if smaller 
area ratio devices had been used. 


Problem of Comparisons 

The first article dealt with the overall problems of the 
past random empiricism which by usage and rather 
doubtful correlation had acquired an aura of validity of 
almost classical proportions. 

It is a fitting confirmation of this opinion that none 
of the work presented in these articles can in fact be 
correctly correlated with any known published informa- 
tion, even of modern origin. This state of affairs is due 
to the failure of commentators to provide a detailed 
description of their work. It is of little use for dimen- 
sional information of great accuracy to be given for 
each primary element if that data which provides 
information about the dynamic conditions of test are 
ignored. 

Generally speaking, articles such as these promote 
comparisons even if these are avoided within the 
articles. The author therefore feels constrained to 
point out that, in his opinion, satisfactory comparisons 
will be difficult to make whether they be within the 
group of devices tested or between these individually 
and the common forms of primary element. 


The Function of Primary Elements 

For one thing, each new design has a specific purpose. 
Take for example the experimental orifice plate and the 
Dall tube. The development of the orifice plate was 
almost entirely concerned with the coefficient of dis- 
charge curve. The need for a primary element with a 
low constancy limit whose discharge coefficient value 
could be altered at will and which would be significantly 
independent of velocity profile and pipe roughness 
influence were the main factors that prompted the 
investigation. On the other hand, the Dall tube was, 
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from the first, an attempt to provide a measuring device 
which would minimise energy losses. 

On the basis of the present tests, both succeed in 
their particular way. It is useless to deny that the 
pressure recovery characteristics of the experimental 
orifice plate are indifferent any more than to ignore the 
limitations for general use which are a result of the 
Reynolds number and roughness-dependence of the 
Dall tube as illustrated by the various coefficient curves 
published in these and other articles. But the orifice 
plate and the Dall tube are impressive in the matters 
of constancy of coefficient and of minimum pressure 
loss, respectively. 

The Nathan and Bopp and Reuther tubes obviously 
can be compared with the Dall tube, since they are all 
of the same genre although the Dall tube is nearer to, 
but an improvement on, the essential nature of the 
Nathan tube. 

As so often happens, an attempt either to emulate 
or improve on an improvement proves difficult and 
one can take the case of the Bopp and Reuther tube. 
It obviously has an affinity with the Dall tube, but the 
twin throat method of magnifying the differential head 
does not appear to be as satisfactory as the Dall design. 
Certainly the quite marked dependence of this twin 
throat design on pipe and profile roughness must be 
counted a disadvantage for commercial long term use. 
In this respect neither the Dall nor Bopp and Reuther 
design is very satisfactory; they do not compare with 
the standard primary elements or with the experimental 
orifice plate. 

In respect of irrecoverable energy losses, these new 
flow tubes are valuable additions to the list of available 
primary elements. But it is regrettable that enthusias- 
tic propaganda has been allowed to mask the true gains 
which are no less impressive for being aceurate and 
valid. 


Pressure Loss Investigation 

The general pressure loss investigation has underlined 
the need to be selective in the test techniques used for 
this type of work. It is clear that the long established 
practice of obtaining pressure loss information by the 
use of tappings one diameter before and ten diameters 
after the primary element should be discontinued and 
that the analysis or presentation of this type of data, 
old or new, should be subject to fresh scrutiny. The use 
of differential head as a correlation or reference value 
cannot be justified and is misleading. 


Velocity Distribution 

Most important of all is that these tests have shown 
the value of velocity distribution. No correlation or 
interpretation of test data can be made at all unless 
the implications of the appropriate velocity profile 
curve(s) is clearly understood. It is even apparent that 
the advocacy, in some quarters, of roughness height 
alone as an important influence on flow measurement 
is ill-conceived. Roughness height can only be usefully 
related to pipe diameter, the effects of which are to be 
observed in the velocity profile and to be further 
understood by use of the « coefficient and other 
similar factors. 
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(hese remarks are particularly appropriate in the 
case of “‘ non-standard ”’ conditions of installation. 

it is to be hoped that the accumulation of data on 
these new devices will be made more selectively and 
that future test work may benefit from the approach 
attempted in the work discussed in this and previous 
articles. 

It is therefore possible to conclude that modern 
concepts of fluid dynamics make possibly a true correla- 
tion of the principal features of performance of primary 
elements, namely coefficient, pressure recovery, and 
the effect of poor installation data. 

A successful extension to this generalisation would 
be to relate all data to the fundamental parameters 
discussed and thus to avoid the need for constant sub- 
division of data and re-assessment of ‘error’ which in 
the truest extent is non-existent, since ‘‘error’’ in this 
context is synonymous with lack of definition. 
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Valves and Tubes for Oscilloscopes 


THE Government and Industrial Valve Division of 
Mullard Ltd. recently held a special exhibition and 
conference to acquaint equipment manufacturers with 
the latest trends in the design and application of valves 
and cathode ray tubes for wide-band oscilloscopes. 

A. B. McFarlane, of the Special CRT Development 
Department, gave a paper on “ Design Considerations 
Applying to the Various Aspects of Instrument Cathode 
Ray Tube Performance ’’, in which he listed tube 
properties and their dependence on geometry and 
operating potentials and outlined the design considera- 
tion for tube operation up to 60 Mc/s. 

A paper on “Calculation of the Characteristic 
Requirements of the E55L and E810F for Application 
in Wide-band Oscilloscope Vertical Deflection Ampli- 
fiers” was given by W. T. Philips and J. Gregory, of 
the Applications Research Laboratory. The primary 
aim in developing the E55L and E810F was to make 
possible the construction of wide-band oscilloscope 
vertical deflection amplifiers using cascaded stages, 
with simple shunt compensation, and obtain band- 
widths which previously had only been attainable by 
the use of distributed amplifier techniques. | Although 
such valves would obviously be more costly than 
the types currently employed in distributed amplifiers, 


Aucust 1961 


INSTRUMENT PRACTICE 


it was argued that an overall saving would be achieved 
because considerably less valves would be required, 
and the simplified circuitry would greatly reduce 
development and production costs. 

A paper on “ Development of Valves for Wide-band 
Deflection Amplifiers” by B. A. Cant and N. R. G. 
Goody, of the Receiving Valve Development Laboratory, 
covered the basic electrical requirements and structural 


dimensions. The development of specialised manu- 
facturing and assembly techniques was _ also 
discussed. 


The exhibits included the following items: direct 
reading method of the measurement of mutual con- 
ductance, measurement of input resistance, measure- 
ment of a.c./d.c. gain variations, variation of cathode 
follower input capacitance with frequency and load 
admittance, wide-band vertical deflection amplifiers, 
high writing speed apparatus used for measure- 
ments of limiting writing speed, deflector plate 
resonance and bandwidth on instrument cathode ray 
tubes, a film density scanner, a design for low drift 
single ended d.c. coupled deflection amplifiers suitable 
for use with asymmetrically deflected tubes, a low cost 
deflection amplifier covering the band d.c. to > 10 
Mc/s, and an asymmetrical wide-band amplifier. 
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The hyperbolic paraboloid shape of ceiling units illustrated here contributes to broad 
uncluttered floor areas for manufacturing semiconductor components in the Texas Instru- 
ments plant 


Texas Instruments Ltd. 


NEW PLANT AT BEDFORD 


HE Texas Instruments’ new plant opened by Sir 

John Cockcroft, Master of Churchill College, Cam- 
bridge, represents a major expansion of the company’s 
facilities. The further 132,000 sq ft provided by the 
new building has enabled the company to broaden its 
range of existing devices and to establish large volume, 
low cost manufacturing techniques. 

Good education in science and technology are 
essential for the future well-being of this country, and 
the new Churchill College and similar institutions have 
an important challenge to meet. Companies such as 
Texas Instruments Ltd. are dependent on good science 
and technology and have a vital interest in the success 
of such institutions. Recognising this, P. E. Haggerty, 
President of Texas Instruments Inc., said at the opening 
ceremony that Texas Instruments Ltd. would like to 
enter into a 7 year covenant with Churchill College, 
pledging £750 annually to help the College to meet the 
challenge it is facing. 

The design of the new building was based on experi- 
ence gained at the Dallas, Texas, plant of Texas Instru- 
ments Inc., modified by the needs of local conditions. 
One of the characteristics demanded was _ great 
flexibility. A good production line may need as many 
as two dozen different piped or wired services including 
power, lighting, process and town gases, water, acid 
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and environmental control. But due to the rapid 
progress being made in the field of semiconductors the 
production line may have to be moved or radically 
amended at extremely short notice. 

To meet these requirements two fundamentally 
simple concepts were embodied in the design. One is a 
10 ft ‘‘ pipe space”’ under the manufacturing floor, 
with access holes at 10 ft centres into the manufacturing 
area above. The other is a roof formed of hyperbolic 
paraboloids in thin-shell concrete, rather like umbrellas 
turned inside out. Each 4 sided unit covers a 50 ft square 
area of uncluttered, uninterrupted floor space and there 
are 25 roof units in all, covering as many bays. Sole 
roof support is provided by a hollow pillar at the centre 
of each bay, the pillar also acting as a rain water drain. 

The pipe space under the manufacturing floor 
contains pipes and conduits carrying the many supplies 
necessary for manufacturing. Included are various 
voltages of electrical power, gases such as town gas, 
hydrogen, nitrogen and argon; demineralised water, 
normal cold water and hot water, air, vacuum, waste, 
and process drainage by a special system of chemical 
effluent drains, all extending up into the manufacturing 
area in a regular pattern of outlets which can be tapped 
to serve any arrangement of equipment. 

The plants at Bedford and Dallas are in close contact 
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Thus the modern developments of microminiature 
circuitry are devised to simplify interconnections via 
printed circuits and micromodule techniques. The 
ultimate in this direction is the semiconductor single 
crystal circuit or semiconductor network. Texas 
Instruments recognises the potential advancement of 
this technique, whereby a single wafer of single crystal 
semiconductor material performs the function of a 
complete circuit and requires up to 75% fewer inter- 
connections than would conventional circuitry, thus 
contributing to enhanced reliability by reducing 
potential causes of malfunction. 

A wide diversity of technologies is required to realise 
this objective. Material preparation, crystal growing, 
alloying, diffusion, thin film deposition, epitaxial 
deposition, electrolytic and chemical forming all play 
a part in fabrication processes. Already Texas Instru- 
ments has been able to offer commercially completely 
functional solid state semiconductor networks 
including a multivibrator, which would conventionally 
contain six components measuring 0-24 x 0-12 
0-025 inches, providing a 100 : 1 reduction in size. 

Microminiaturisation and improved reliability have 
walked hand-in-hand. A component density of 5 to 50 
million components per cubic foot is theoretically 
possible by this approach compared with 500,000 for 
the micromodule technique and 5,000 for conventional 
components. With fewer interconnections, with the 
use of fewer materials in a high degree of purity and 
crystal perfection, and with fewer process steps the 
reliability offered by the transistor is extended to 
complete circuits. 








The coating unit for germanium mesa transistors where 
the forming of the emitter and base contact is processed 
so that each may benefit from new developments. 

Mesa transistors and the alloy-diffused mesa tran- 
sistors have progressed alloying and diffusion tech- 
niques, together with micro-etching techniques, to give ° 
transistors in which the base region is measured in 
microns and the active junction areas in a few thou- 
sandths of an inch. In this way transistors operating 


An automatic sealing machine which takes piece parts for 
the Moly G miniature glass diodes and assembles them in 
readiness for the next operation 








apid at frequencies of several hundred megacycles per second 
the have been produced on a large scale. By the mesa 
ally technique as many as 1,500 transistors are processed 
—— simultaneously and uniformly on a wafer only one inch 
tally square. ; 
isa The newest technique is the epitaxial process. This 
Joor, consists of depositing, say, an n-type layer of semi- 
ring conductor material from the vapour state on a wafer of 
bolic single crystal p-type semiconductor material so that the 
-ellas deposited layer is in crystal continuity with the 
uare original wafer. Thus p-n junctions or, indeed, junction 
there upon junction may be produced by successive deposi- 
Sole tions. It allows even greater control of the finished 
entre structure than do other techniques. 
rain. Work by Texas Instruments is not confined to 
floor silicon and germanium devices. Materials known as 
yplies Group III and V semiconducting compounds such as 
rious gallium arsenide are being investigated for certain 
. gas, applications, and experimental work is being done on 
vater, the semiconducting properties of organic materials. 
vaste, 
mical Reliability 
Fring In theory there is nothing in a transistor which is 
apped subject to deterioration during operation. From this 
point of view the interconnections between conven- 
yntact tional components become a major reliability problem. 
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Installation of wet-bulb in 
ducting, showing reservoir 


Part 2. 


Introduction 
|* any industry where the demand for a product is 
seasonal, or where fluctuations occur for any 
other reason, it is necessary to maintain stocks 
if production is to be maintained at a reasonably 
constant level. Furthermore, if the output of a 
particular line is at a maximum, the sales of the 
product may be maintained at a higher level than the 
production for limited periods. In brief, the stock- 
room is the ‘‘ Flywheel ”’ of production, and assists in 
producing maximum production efficiency. 

A number of stockrooms have been developed over 
the past few years at Somerdale, utilising the basement 
areas of multi-story production blocks, and in each of 
these stockrooms the control of temperature and 
humidity has been achieved in exactly the same way, 
standardisation of the control equipment being an 
asset in respect of maintenance. 


Description of the Plant 

A typical stockroom of approximately 40,000 sq. ft. 
has recently been commissioned. In this particular case, 
the basement area was designed as a conditioned stock- 
room, and not converted from existing buildings as in 
some other installations, with the result that the main air 
distribution ducts could be formed during the construc- 
tion of the building, suitable ‘‘tanking”’ being provided to 
ensure that no water could enter these ducts which 
were an integral part of the basement floor. The 
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“ducts’’ were made sufficiently large to incorporate 
the upper basement at a later date, but at the present 
moment the vertical risers are blanked off at the 
upper floor level. One of the main difficulties in 
providing adequate control of conditions in large 
stockrooms of this type is encountered in the relatively 
low headroom available; this means that a plenum 
system is essential, if air distribution is to be 
adequate, and the spacing of ducts, which have to be 
thin in section/ must be reasonably close together. 
The disposition of these ducts must also be considered 
in relation to the position of the stocks and gangways, 
to provide the headroom where necessary. The 
provision of fresh-air makeup was also considered 
essential, not only to provide adequate ventilation for 
the personnel working in the stockroom, but also to 
maintain a positive pressure inside the stockroom, 
such that all leakage occurring would be outwards, the 
fresh air being introduced into the plenum system via 
a filter chamber. 

From past experience it has been found that the 
room conditions tend to be more humid than required, 
and this has meant that, in designing the plant, no 
provision has been made for the addition of moisture 
to the air. The extraction of moisture is all that is 
necessary, and this is accomplished using suitable 
refrigeration. Inserted in the ductwork are two 
temperature-sensitive elements; one for the measure- 


— 
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Fig. 2. Diagram of Wheatstone bridge 
circuit 

oi tkroom Temperature and Humidity 
rate ment of dry-bulb temperature, and the other for the controls are fully automatic, the defrost cycle operating 
sent measurement of wet-bulb temperature. The two from a time clock. On switch over to “ Defrost ’’, the 

the controls are adjusted in such a way that on calling for compressor plant shuts down, and fresh air is drawn 
; in a reduction in stockroom temperature, the refrigeration over the coils after having passed through a heater 
arge plant will start up, and will cool the air before returning battery. During this process, the coils are by-passed 
ively it to the stockroom. This cooling will automatically from the main air circuit, which continues to circulate 
num increase the relative humidity of the air, and also the air around the room in the normal way. There is 
» be decrease the wet-bulb depression. The refrigeration no control of dry-bulb temperature or wet-bulb depres- 
‘o be plant continues to run as long as the wet-bulb depres- sion during the defrost period, but the variation in 
ther. sion is less than that required, and this means that the temperature and humidity during this time is not 
lered air temperature leaving the cooler is then lower than enough to be important. The by-pass of the main air 
vays, required. The sensing element thus calls for heating, is achieved using motorised dampers which are ener- 
The and either steam or electric heating elements cut in gised on changing over to “ Defrost ”’. 
lered until the correct temperature is achieved. Thus it will 
n for be seen that the refrigeration plant not only controls Details of Control 
30 to the lowering of the dry-bulb temperature, but also It has already been stated that the sensing devices 
‘oom, controls the amount of moisture removal, according to inserted in the air stream are resistance elements. It 
s, the the amount of wet-bulb depression required. The therefore follows that these resistances will vary, 
n via raising of the dry-bulb temperature is effected by the dependent on the temperature, or on the wet-bulb 

heater batteries, whilst the raising of the wet-bulb temperature, in the case of the humidity control. 
t the temperature is uncontrolled, and is caused by moisture- The basis on which the control system operates is 
uired, laden air being drawn into the system. Fig. 1 shows the Wheatstone bridge, one arm being the variable 
it, no the installation of a wet-bulb element in the ducting. resistance of the sensing element, and the other being 
isture Because the stockroom temperatures are relatively a preset resistance, adjustable according to the 
hat 1s low, the evaporation temperature of the cooler coils temperature setting required. This is shown in 
itable issuch that defrosting is required. This has been found diagrammatic form in Fig.2. When the temperature in 
. two to be necessary once every three hours, and takes the duct is normal, each arm of the bridge circuit is in 
asure- thirty minutes to accomplish. Since the plant operates balance, and the galvanometer movement, shown in 
oer continuously 24 hours a day, seven days a week, the Fig. 3, is in the mid position. 
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Fig. 3. Galvanometer movement 


This unit forms the heart of the control system, and 
its construction is as follows: the conventional 
galvanometer movement measures the “ out-of-bal- 
ance’ between the sensing element and the preset 
resistance. In place of the normal galvanometer 
‘needle’ or “ pointer’’ an extended blade passes 
over a pulsating cam. The purpose of this cam is to 
provide regular vertical movements to the galvano- 
meter blade, so that in the event of out-of-balance the 
blade can lift a small arm, which will in turn provide 
the necessary electrical contact to operate a motor- 
driven camshaft. The cams attached to the camshaft 
operate a number of micro-switches, which cut in the 
refrigeration compressors or the heater batteries as 
required. Fig. 4 shows one of the camshafts and 
galvanometer movements in its housing. 

Depending on the movement of the galvanometer to 
the left or to the right, so either the refrigeration 
compressors, which are controlled from the left hand 
contacts, or the heater batteries, which are controlled 
from the right hand contacts, will be cut in. If the 
amount of deviation is slight, the galvanometer blade 
will only move a small amount, and will only lift the 
control arm on each pulse. This serves to impose a 
delay on the operation of the cams, since the motor 
driving them is operated intermittently, and _ this 
prevents “‘ hunting ”’ taking place. If a serious “ out- 
of-balance’’ occurs, however, the galvanometer blade 


‘ 
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will move hard over to the left or to the right, depending 
on the conditions existing, and in this case the blade 
will move under the “step” in the control arm. 
When this occurs, the arm will remain lifted, until the 
blade has once more returned to the thin portion of the 
arm, and the cam motor will rotate to its maximum 
position, bringing in either maximum cooling or 
maximum heating, depending on which is required. 
Since the control for wet-bulb depression is separate, 
it is possible for both cooling and heating to be in 
operation at the same time, and normally this is found 
to be the case, in varying proportions, depending on 
the ambient air conditions. Because of the necessity 
to run the stockrooms at weekends, electric heating is 
provided as well as steam heaters. These are normally 
isolated, but when the isolators are closed, the steam 
heater valves automatically close, allowing the electric 
heaters to take over. The electric heaters are arranged 
in banks of 16-6%, 33-3%, and 50% of full load, and 
these cut in in steps of 166% as required. The 
automatic control is of the proportional type to give 
stability of operation. 


Plant Room Details 

The gilled coil providing cooling and humidity 
control is connected to two York 4 cylinder VW 
machines using arcton 12 as the refrigerant. The 
machines are water jacketed, and run at 960 rev/min. 
They are driven by 40 hp slipring motors, controlled 
by automatic slipring starters. The condensing plant 
is housed on the roof of the plant room and consists of 
an economiser condenser, fan, and circulating water 
pump. This type of condenser was chosen because of 
the economy in water—the demand being only 2%, of 
the conventional shell and tube condenser. 

Provision has been made in the layout of the plant 
room for a further two machines. These will be 
required in the event of the second basement area being 
conditioned. The duct sizes are already large enough 
for this additional duty. 

The whole of the air being circulated is filtered— 
the filter chamber housing Vokes micro-vee filters, and 
these are cleaned every six weeks. The air circulation 
is provided by a Woods Aerofoil axial flow fan in the 
return air duct, and a Mathews and Yates centrifugal 


Fig. 4. View showing camshaft and micro-switches 





de Sot DNR ce 


Aucust 1961 








es 





Electr 
Krinit 
30s. 
This 
Russia 
of the 
autom< 
made 
probler 
It is in 
closely 
in the 
have re 
actually 


Some 

Study. 

Data P 
53 pp. 

This \ 
processil 
Informa 
by the A 
limited 1 
descripti 
metic in 
multiplic 
movemer 
conditior 
procedurt 
and switc 
The A 
Commerc 
Nebula S 
bibliogray 
Quality 

By A. J. 
Departme 


J une, 196 


The [ 


Researc h 


Wweusr ] 











lity 
JW 
rhe 
nin. 
lled 
ant 
s of 
ater 
e of 
a 


lant 
| be 
eing 
yugh 


od — 

and 
ition 
. the 
fugal 











9s if os 


Fig. 5. View of control cubicle with one rack withdrawn 








type in the delivery duct. All the electrical equipment, 
including the controls for temperature and humidity, 
are manufactured by Messrs. Watford Electric & Mfg. 
Co. Ltd. The starters for the fans are all housed in one 
composite panel, and the control gear is housed in 
a separate compartment. It is interesting to note that 
each unit is completely removable, and may be with- 
drawn for inspection without shutting down the plant. 
Fig. 5 shows a photograph of the control cubicle, with 
one rack withdrawn. 
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BOOK REVIEWS 


Electronic Computers. By A. /. Kitov and N. A. 
Krinitsku. Pergamon Press. August, 1961. 150 pp. 
30s. 

This book shows, for the first time in the West, the 
Russian approach to giving an elementary description 
of the principles, construction and programming of 
automatic digital computers. Particular reference is 
made to the solution of mathematical and _ logical 
problems and to the automatic control of processes. 
It is interesting for the worker in this field to see how 
closely this treatment follows that which has developed 
in the West, and to observe the modifications which 
have resulted from the computing machines which are 
actually available in Russia. 


Some Commercial Autocodes: A Comparative 
Study. By E. L. Willey et al. A.PI.C. Studies in 
Data Processing No. 1, Academic Press, June, 1961, 
53 pp. 15s. 

This volume is the first of a series of studies in data 
processing to be issued for the Automatic Programming 
Information Centre, Brighton College of Technology, 
by the Academic Press. The study has covered only a 
limited number of features and has not dealt with data 
description. The actual features studied are: arith- 
metic in regard to formulae, addition and subtraction, 
multiplication, division, rounding, overflow; data 
movement and level structure; logic in regard to 
conditional sentences, naming procedures and data in 
procedure division, sub-routines and loops, branching 
and switching, function definition. 

The Autocodes compared are: Flowmatic, IBM 
Commercial Translator, Cobol, Fact, Codel, Elliott’s, 
Nebula Sea. At the end of the book there is a short 
bibliography. 


Quality Measurement in the Chemical Factory. 
By A. J. Clark and C. W. Munday. Published by the 
Department of Scientific and Industrial Research. 22 pp. 
June, 1961. 

The Department of Scientific and Industrial 
Research have recently published a booklet entitled 
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Quality Measurement in the Chemical Factory, written 
by a physicist and physical chemist from the Distillers 
Co. Ltd. 

This booklet stresses the importance of applying 
scientific methods to problems of maintaining product 
quality. 

The contents are divided into four sections under the 
following headings: Non-specific Measurements; Speci- 
fic Analytical Instruments; Sampling Systems; and 
Automatic Control. Techniques of analysis, both simple 
and more complex, are described and _ illustrated, 
together with some methods in current use. 

The emphasis is on instruments of proved worth and 
relative cheapness, and as wide a range of applications 
as possible. Special attention is given to the use of gas 
chromatography, a technique invented in Britain. 

Copies of this booklet may be obtained free from the 
D.S.L.R. 


Electronic Digital Computers. By G. D. Smirnov. 
Pergamon Press. July, 1961. 104 pp. 42s. 6d. 

Translated from the Russian, Electronic Digital 
Computers gives an account of the mathematical 
fundamentals of construction of such computers as the 
BESM “ Strella’’, “ Ural’’, and M-2. Soviet experts 
ascertain that the production of computers in the 
next five years will increase approximately 4-5 times. 
The working principles are described, the circuits of 
the individual components and assemblies are examined 
and their characteristics given. 


Time Relays. By G. V. Druzhinin, May, 1961, 80 pp. 
15s. (Translated from Russian by Pergamon Press.) 
The working principles and properties of different 
types of time relay are described in this book. It gives 
a general survey of the many electronic, mechanical 
and other devices which have been used to provide a 
controllable and repeatable time delay between the 
receipt of an impulse and the transmission of an impulse 
to the instrument which is under control. 
(Continued on page 1,000) 
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ASUREMENTS 


An Assessment Of Standard Orifice Forms 


By T. H. REDDING, M.Sc., F.Inst.P., A.M.I.Mech.E. 


HISseries of articles discusses the unique properties 

of the sharp-edged orifice which have resulted in 
its extensive use as a flow measuring device. This is 
followed by a detailed description of the two most 
widely used orifice forms, viz., those attributed to the 
joint investigations of the American Gas Association 
and the American Society of Mechanical Engineers, 
and (in Europe) to the International Organisation for 
Standardisation. The merits of various arrangements 
of pressure tappings used with these devices and 
methods of presenting the results of experimental 
calibrations are also discussed. 

Thereafter, a common basis is established for 
presenting coefficient data for the two orifice forms. 
A comparison of these indicates the degree to which 
agreement is satisfactory and the extent to which 
further experimental work is required if higher 
accuracies in flow-rate measurement are to be attained. 


Introduction 

The most desirable features of a pressure-inferential 
metering device are that it should be simple to con- 
struct, effect a highly localised pressure drop with the 
smallest possible throttling effect and have a flow- 
characteristic (flow-rate versus differential-pressure 
relationship) which is tolerably independent of viscosity 
over a large range of rates of flow. 

Thus, any device which localises the pressure drop 
used for metering purposes has the merit of requiring 
only minor alterations in existing pipework to accom- 
modate it. Furthermore, the resulting close proximity 
of the upstream and downstream pressure taps reduces 
temperature errors due to non-symmetry of the layout 


Part 1 


of the lines connecting the pressure taps and the 
differential“manometer, and also reduces the effect of 
the difference in level between the pressure taps in the 
case of non-horizontal mains. A small degree of 
throttling ensures economy of operation and minimum 
interference in the overall pressure-loss characteristic 
of the system in which the meter is installed, and the 
viscosity-independent flow-characteristics provide a 
maximum degree of temperature independence in 
flow-rate measurements. 

It would appear, from the above requirements, that 
the sharp-edged orifice has these advantages over other 
differential-pressure producing devices: 

(a) the pressure drop is measured between taps 
which are separated by a distance which, in the 
limit of a corner-tapped orifice, is little more 
than the thickness of the orifice-plate itself 

(b) the energy loss for given (common) values of the 
flow rate and pressure drop is only slightly more 
than with alternative devices, and 

(c) with free choice of pipe to orifice area ratio the 
flow-rate above which viscosity-independent 
readings may be obtained is smaller than with 
nozzles or Venturis, although considerably more 


than with certain special forms of _ plate: | 
orifice where the simple sharp-edge is replaced } 


by more complicated profiles. 

On the other hand, under some conditions of com- 
parison (e.g., for equal values of pipe to orifice area 
ratio or for given common values of the flow-rate and 
pressure drop), a short radius nozzle can sometimes 
provide a greater range of viscous-independent flow 
rate measurement than an orifice. 
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The fact that the sharp-edged plate-orifice is by far 
the most commonly used pressure-difference device in 
pressure-inferential flow metering is thus by no means 
entirely a result of its very simple and cheaply manu- 
factured form. In fact, where metering of single-phase 
fluids is concerned there appear to be only three 
commonly occurring cases where we may, with advan- 
tage, use other devices for producing the pressure drop. 

(i) If the flow rate is so great that with the largest 


permissible orifice the resulting pressure differ- 
ence exceeds the range of the differential- 
pressure measuring device it is desired to use in 
conjunction with it, it is often possible to achieve 
this lower differential pressure by using a nozzle 
or a Venturi tube. 


(iii) 


constant value, but persists as a function of the 
pressure drop. Metering under critical condi- 
tions can, in fact, only be effected by parallel 
throated nozzles. 

If flow-rate measurement is required to be 
independent of viscosity at low values of the 
Reynolds number, the aforementioned special 
forms of orifice, rather than simple sharp-edged 
orifices, have to be used. But this is at the 
expense of rendering the flow characteristics 
extremely dependent on the geometry of the 
orifice-entrance and exit profiles. So much so, 
that an initial experimental calibration in situ is 
essential if accuracy is to be achieved. This 
calibration would need to be repeated at regular 

























































































(ii) Measurement of gas flow under “critical ”’ intervals, to allow for the wear factor, if accuracy 
conditions, wherein mass flow-rate is a function is to be retained over long periods of time. 
only of the upstream pressure, is not possible With some of these specially-profiled orifice 
with pipe orifices due to the fact that the forms there is an upper as well asa lower limit to 
coefficient of contraction never settles down to a the range of flow-rates over which they maintain 
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tolerably viscosity-independent flow characteris- 
tics. 

Where multi-phase fluids are concerned it is often 
impossible to use an orifice metering device. Such, for 
example, is the case with slurries, the solid constituent 
of which tends to separate in the immediate upstream 
vicinity of an orifice. In these instances, the more 
gradual transition of a Venturi, or of a nozzle whose 
curvature extends to the pipe wall itself, is often the 
only satisfactory way of creating a pressure difference 
without causing separation of solid material. 

It is often said that an inherent defect of sharp- 
edged orifices is that they give rise to large permanent 
pressure losses. However, as compared with the alter- 
native of a nozzle, this is not the case in problems where 
we are concerned with the permanent pressure losses 
in relation to the pressure difference between the taps. 

For a given flow-rate at a given orifice-to-pipe 
area-ratio (m) both the “ working ”’ pressure drop p 
(as observed between the upstream and downstream 
tappings) and the ratio of the permanent pressure drop 
p’ to the working pressure drop p are less for a nozzle 
than for an orifice. But this fact, as it stands, is not 
the only one which has to be taken into account in 
design calculations. When designing to effect minimum 
permanent pressure drop the working pressure drop is 
chosen to be as low as possible, and usually at a value 
corresponding to the smallest pressure difference 
which can be measured, to a specified degree of accuracy, 
with the apparatus at our disposal. Under these cir- 
cumstances the extent to which an alternative device 
represents an improvement over an orifice is the extent 
to which the factor p’/p, as evaluated for common values 
of the flow-rate to be measured and the working pressure 
drop, is less for the device in question than for an orifice. 

Fig. 1 compares the permanent pressure losses, at 
common values of p and flow-rate Q, for a number of 
pressure-difference devices and reveals the sharp-edged 
orifice to be, in general, only slightly inferior to the 
nozzle and to be superior to it at high area-ratios. The 
use of a Venturi tube, however, provides a definite 
advantage; but the Venturi tube is less simple geo- 
metrically than the orifice, takes up considerably more 
room, and is more sensitive to changes in viscosity. The 
derivation of the curves shown in Fig. 1 is given in 
the Appendix. 

On the other hand, cases do arise where resort to a 
nozzle legitimately satisfies permanent pressure drop 
requirements, e.g., when dealing with the problem of 
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0-05 <m< 0-70 
designing to ensure the least possible permanent 
pressure loss with no restriction on the resulting 
working pressure drop. For a given flow rate and maxi- 
mum permissible area ratio (usually taken as m = 0-65 
for a nozzle) the permanent pressure loss is considerably 
less than the loss incurred with the largest permissible 
orifice (usually taken as that corresponding to m = 
0-70). Again, in cases where it is required to restrict 
the permanent pressure loss to be less than a specified 
value, p< say, and where the requisite orifice size is such 
that m>0-70, it is sometimes possible to use a nozzle 
and thereby accommodate both the required maximum 
permanent pressure loss and the maximum permissible 
(nozzle) area ratio of m = 0-65. 


Standard Metering Orifices 

Investigations as to the most desirable forms of 
orifice plate for general metering purposes have been the 
subject of numerous experiments. As a result of these 
investigations standard orifice-plates have been devel- 
oped in America and Europe and the relevant flow- 
characteristics determined under a great variety of 
operating conditions. 


The A.G.A.*—A.S.M.E.t Orifice 

Usually regarded as the standard American metering 
orifice, this device was first described in the 1935 report 
of the Joint A.G.A.—A.S.M.E. Committee on Orifice 
Coefficients,’ being subsequently specified (as a 
standard metering device) in the 1935 report of the 
A.G.A. Gas Measurement Committee and the 1937 
report of the A.S.M.E. Special Research Committee on 
Fluid Meters®). ; 

In its essential features the orifice is based on, and is 
almost identical with, a design first described by 
Beitler® in 1934. The form and essential features of 
the orifice are shown in Fig. 2. 


The 1.S.0.+ Orifice 

This orifice is usually regarded as the standard 
European metering orifice, the design being first 
specified as an international standard metering device 
in 1935-36 in the I.S.A. Bulletins 9 and 12. 





* AG.A. American Gas Association. 

+ A.S.M.E. American Society of Mechanical Engineers. _ 

Ss 130. International Organisation for Standardization 
previously known as International Federation 0! the 
National Standardizing Associations (I.S.A.). 
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In its essential features the orifice is very similar to 
the V.D.I.* (1930) standard metering orifice described 
in the V.D.I. publication D.I.N. 1952). This orifice- 
form is, in turn, based on a design described by 
Witte@® in 1928 which is sometimes referred to as the 
“ 1.G.t” metering orifice. 

The form and essential dimensions of the I.S.O. 
orifice are shown in Fig. 3. 

The specifications given in the legends to Figs. 2 and 
3 show that, as far as the I.S.O. orifice is concerned, no 
limit is set for the minimum permissible thickness b, 
of the orifice-plate itself, while for the A.G.A.— 
A.S.M.E. orifice plate no maximum limit is specified 
for this dimension when the pipe diameter is less than 
4 in. 

The criterion governing the minimum orifice-plate 
thickness is that it should be sufficient to withstand, 
without distortion, any difference in pressure that may 
be established between its faces, including any transient 
pressure-difference due to water hammer or other 
causes of surging pressure. The maximum plate 
thickness must not however be so great as to affect the 
flow pattern in the upstream and downstream vicinities 
of the orifice which contain the various pressure 
tappings. 

For general purposes, where transient differentials 
are unlikely to occur, it is convenient to take the 
minimum plate thickness for the I.S.O. orifice the same 
as for the A.G.A.—A.S.M.E. device, i.e. ;!; in. or } in. 
according to whether D is less or greater than 4 in. 
For the maximum thickness of the A.G.A.—A.S.M.E. 
orifice in mains of diameter less than 4 in., a value of 
b, = 0-13 in. has been recommended by the A.G.A.@» 
This value, also suggested by Beitler, is only greater 
than the I.S.0. value, of D/10, when D<1°3 in. 


In neither specification is any limit set for the — 


minimum value of b,/D. However, practical (i.e. 
manufacturing) considerations are such that it is 
difficult to reduce b,/D to values less than 0-01. 

Both specifications refer to maximum and minimum 
values for the area-ratio m. The limiting values so 
stated are somewhat arbitrary and simply represent 
Fig. 4. Orifice flow: definition sketch and pressure 
gradients 
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Fig. 5. A.G.A.—A.S.M.E. and I.S.0. orifices: 
maximum and minimum permissible plate thicknesses 


lowest and highest values for m for which coefficient 
data has been established. In effect, however, if m is 
reduced much below the value 0-01 the condition of 
the sharp-edge has a marked effect on the flow coeffi- 
cient and on its reproducibility. If m exceeds 0-70 the 
influence of the pipe wall and the condition thereof 
becomes very apparent: in particular, where corner 
taps are used the reproducibility of the flow coefficient 
is adversely affected by the bad reproducibility of the 
rise in pressure, due to plate impact (see Fig. 4¢), which 
occurs in the immediate upstream vicinity of a pipe 
orifice. 


Comparison of Orifice-forms 

As is apparent from Figs. 2 and 3 the above two 
metering devices are very similar in form, their main 
characteristics being: a square sharp-edge facing 
upstream to ensure complete contraction of the fluid 
stream within the orifice, leading to a very short 
cylindrical entrance-piece which is kept short to 
promote jet-stability and to avoid re-attachment of 
the jet; and a bevelled exit piece to prevent the 
possibility of interfering with the natural expansion of 
the jet in the downstream vicinity of the orifice plate. 

Figs. 5 and 6 display, in graphical form, the informa- 
tion relating to b, and b, which is given in the legends 
of Figs. 2 and 3. From these diagrams it is apparent 
that, in so far as the width of the sharp edge (as 
measured by b,/D) is concerned, the I.S.O. specification 
is the most liberal permitting larger values for this 
variable than the A.S.M.E. specification. More recently, 
as yet unpublished, draft-specifications of the I.S.O. 
orifice set the maximum permissible width for the edge 
as b,/D = 0-02. Reference to experiments by Witte 
shows that coefficients relating to b,/D = 0-02 are 
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Fig.6. A.G.A.— A.S.M.E. and I.S.0. orifices: 
maximum permissible edge thicknesses 


almost indistinguishable from those relating to b,/D = 
0-01, the value previously mentioned as being the 
probable practical minimum value of b,/D As far as 
plate thickness (as measured by b,/D) is concerned the 
I.S.0. specification permits both larger and smaller 
values than the A.S.M.E. specification, providing 
D > 4 in. When D < 4 in., however, the I.S.O. 
specification permits smaller values of b; than the 
A.G.A.—A.S.M.E. value, whilst the A.G.A.—A.S.M.E. 
specification permits larger values for this variable 
than the maximum value specified by the 1.5.0. 
specification. 

Finally, it should be noted that both specifications 
permit the omission of the bevel if the diameter of the 
main is sufficiently large. 

Thus, for example, in the case of the A.G.A.— 
A.S.M.E. orifice with 0-07 <m <0-54 if we design with 
regard to the maximum permissible value of bg (i.e. 
b, = D/30 as given by Fig. 6) and the minimum 
practical value of b, (taken as ;/; in. or } in. according 
to whether D is less or greater than 4 in.) we have only 
to apply a bevel if D<1-875 in. or <3-750 in. according 
to whether b, = ,/, in. or } in. respectively. Thus 
when D>4 in. the bevel can always be dispensed with 
if strength considerations permit our using the mini- 
mum plate thickness of § in. 

A similar calculation for the case of the I.S.O. 
orifice, using the same minimum values of b,, shows 
that the bevel has only to be applied when D<1-56 in. 
(With the revised maximum value of b,/D, i.e., b,/D = 
0-02, we find the bevel has only to be applied when 
D <3-125 in. if b, = #; in. and when D<6-25 in. if 
b, = } in.) 


Standard Pressure Tappings 
The pressure difference between taps taken upstream 
and downstream of an orifice depends appreciably on 
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the positions of these taps relative to the orifice itse!f. 
This is due to the negative pressure gradient which 
prevails upstream of the orifice (caused by the plate- 
impact effect of the sudden reduction in area of tlie 
channel) and the positive pressure gradient which 
extends downstream of the orifice as far as the vena- 
contracta. The negative upstream pressure gradient 
persists for a distance of approximately one pipe- 
diameter from the orifice, when it assumes a stationary 
value and thereafter reverts to the normal (positive) 
pressure gradient associated with uniform pipe-flow. 
Also, downstream of the vena-contracta a negative 
pressure gradient persists over that length of pipe 
(some eight pipe-diameters long) in which the jet is 
expanding to once again fill the whole pipe section: at 
this point the pressure gradient again becomes station- 
ary and thereafter assumes the value appropriate to 
uniform pipe-flow. These effects are illustrated in 
Fig. 4. 

A number of positions upstream and downstream of 
the orifice are, either for theoretical or practical 
reasons, particularly suitable for making pressure 
tappings into the main. Thus we find the following: 

1. Corner taps—These are connections made by 
holes in the corners formed by the pipe-wall and 
the upstream and downstream surfaces of the 
orifice plate. 

2. Vena-contracta taps—In this arrangement the 
centre of the upstream connecting hole is 1D 
upstream of the upstream face of the orifice plate 
and the centre of the downstream connecting 
hole at the position of minimum pressure, which, 
being in the plane of the vena-contracta, varies 
according to the area ratio of the orifice. The 
mean position of the plane of minimum pressure 
(as given by the A.S.M.E.@ from the reported 
results of various experimenters) is shown in 
the inset to Fig. 4. For pipes of diameter greater 
than 2 in. and for the range of Reynolds numbers 
considered in this paper the position of the vena- 
contracta is sensibly stationary. 

3. Radius (or throat taps)—In this arrangement the 
centres of the upstream and downstream con- 
necting holes are disposed 1D upstream and 0-5D 
downstream of the upstream face of the orifice 
plate. 

4. Flange tafs—This is an arrangement in which 
the centres of the upstream and downstream 
connecting holes are positioned 1 inch upstream 
and 1 inch downstream of the upstream and 
downstream faces of the orifice plate respectively. 

5. Pipe (or full-flow) taps—In this case the centres 
of the upstream and downstream connecting 
holes are situated at distances 2-5D upstream 
and 8-0D downstream of the upstream face of 
the orifice plate. The downstream tap is thus 
always downstream of the point where the 
downstream pressure attains a maximum value. 

The positions of the above five pairs of pressure 
tappings relative to the orifice, and to each other, 1s 
shown in Fig. 7. 

If we exclude the case of pipe taps, the decision as to 
which type of pressure tapping to use in any particular 
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Fig. 7. Orifice pressure taps 


installation is usually governed by engineering (i.e. 
practical) rather than idealistic considerations. 

Thus if maximum accuracy is required there is a 
strong case for choosing vena-contracta taps, since the 
flow coefficient relating to such taps is almost indepen- 
dent of the pipe diameter: furthermore, since both 
upstream and downstream pressure taps are situated 
at points corresponding to stationary values of the 
(pipe) wall-pressure, no appreciable errors result if the 
taps are slightly misplaced from their correct positions. 
Again, as compared with corner taps (and with flange 


taps in large-diameter mains) vena-contracta taps have * 


the advantage of giving rather more stable values for 
the flow coefficient since the upstream tap is only 
slightly influenced by plate-impact effects: effects 
which, at low values of m, are relatively large and 
somewhat unstable. It is for this reason that vena- 
contracta taps are so often used in the measurement of 
large flow-rates where it is desirable to make m as 
large as possible so as to reduce permanent pressure 
losses to a minimum. Very similar remarks apply to 
radius taps, the coefficients relating to which are nearly 
the same as when vena-contracta taps are used. 
Practical requirements might well be such that it is 
undesirable to make tappings into the pipe-wall itself, 
e.g., if this is of thin gauge material. In such cases 
arrangements employing corner or flange taps would be 


a better choice since these usually permit tapping-holes 
to be made through the pipe flanges themselves, as 
illustrated in Figs. 8(a) and 8(b). An alternative 
arrangement of the corner-tapped orifice which may be 
installed merely by springing a combined orifice and 
tapped holding-ring between a pair of existing flanges 
is shown in Fig. 8(c). Another form of integral corner- 
tapped orifice and holder is illustrated in Fig. 8(d) in 
which pressure tappings make connection into an 
annular space A which connects to the main by a 
narrow annular slot B. This so-called ‘“‘ ring-chamber ”’ 
form of pressure connection has the advantage of giving 
a truly average reading of the pipe-wall pressure in the 
immediate upstream vicinity of the orifice. Also, as 
shown by Beckmann"), the ring-chamber fitting used 
when disturbed velocity profiles are apparent (e.g. due 
to bends or valves) has a compensating effect which 
results in the normal flow coefficient being established 
with shorter lengths of straight main upstream and 
downstream of the orifice than when single pressure- 
connections are used. 

Pipe (or full-flow) taps are in no sense alternatives 
to corner, flange, vena-contracta, or radius taps, but 
have been designed specifically to effect a lower 
working pressure drop for any given rate of flow. Thus, 
to some degree, pipe taps serve as analternative to flow 
nozzles and are thus useful in dealing with very large 
flow rates, particularly where the area ratio already 
assumes its maximum permissible value of m = 0-7. 

As compared with parallel-throated nozzles of the 
same area ratio, the pipe-tapped orifice shows a flow 
coefficient which varies from approximately 62% to 
94% of the value for the nozzle, according as m varies 
from 0-05 to 0-55. Compared with metering nozzles, 
the flow coefficients of the pipe-tapped orifice are more 
dependent on the surface condition of the main. This 
is due to the downstream pressure connection of the 
pipe-tapped orifice being at or beyond the position of 
maximum downstream pressure. The result is that 
the working pressure drop across the orifice is, to some 
degree, a measure of frictional energy losses, a factor 
which is sensitive to pipe-wall roughness. For smooth 
pipes, excessive variations in the flow coefficient with 
pipe diameter is only apparent at the lower and higher 
values of the area ratio. 

It is therefore apparent that, in general, all forms of 
pressure taps have their specific uses, although it is a 
moot point whether we need maintain as a “ standard ” 
both the vena-contracta and the radius tapping arrange- 
ments. The bias, in the author’s opinion, is in favour 
of vena-contracta taps which have the advantage of 


Fig. 8. Orifice fittings 
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(a) showing coefficients which, particularly at low values 
of the area ratio, are rather less dependent on the pipe 
diameter than are the radius taps, (b) being at positions 
where the wall pressure is stationary, the least 
possible error is introduced by any slight errors in 
positioning the taps, and (c) having the downstream 
tapping in a position which favours maximum stability 





Permanent pressure losses of orifices, 


for Q and p. 


Let Mo, My, My be respectively the area ratios of an 1.5.0. 
orifice, 1.S.0. (short radius) nozzle, and a Venturi (with 15 
exit cone) which, when installed in a main of diameter D 
carrying a common volumetric flow rate Q and fluid density 
y, give rise to common “‘working”’ differential-pressures p, say. 

Then if a, “,, and a, are the corresponding flow coefficients 
we have by definition 


%o=Qm;! (1D2/4)-1(2p)-! y! ; (Al) 
So that, with similar equations an and av we may write 
%My = SpMp = 4yMy (A2) 


Furthermore, since %, “, and a, are functions of My, My, and 
my, mM, and my, can be separately evaluated as functions of my 
this has been done in Fig. Al using data givenin ref. 1 for 
orifices and nozzles of the I.S.0. form and data from ref. 2 for 
the Venturi. This coefficient data has been taken as that 
relating to large diameter mains for which & is independent of 
D, this being considered to be sufficient for the purpose in hand. 

We now draw on the basic (experimental) data shown in 
Fig. A2 (again taken from refs. 1 and 2) which establishes a 
relation between the area ratios of the various devices and the 
ratio of the permanent to working pressure drops relevant 
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of the pressure reading, since at this section the stream- 
lines are sensibly straight and parallel with the tapping 
itself situated between the backflow, i.e. eddying 
“ deadwater ”’, immediately downstream of the orifice 
and the relatively unstable diverging flow which follows 
the vena-contracta. 

(Part II will be published next month.) 





nozzles, and Venturi tubes: a comparison based on common values 


thereto— ie. p’o/po VS M, p’n/Pn VS m, p’y/py vs m where 
p and p’ refer to working and permanent pressure drops and 
the subscripts 0, n and v to the orifice, nozzle, and Venturi 
respectively. 

With fair accuracy, the curves of Fig. A2 may be represented 
by the equations 








P’o/Po = 1—m (A3) 
1—m 
p n/Pn - 1+m (A4) 
P’y/Py = 0-315—0-296m! 2 ; ‘ (A5) 
y - i y “o 
—so that if rp, and ry, are the ratios Ee/ Ee and Py /Rs at 
Pn Po Py Po 
common values of Q and p we have 
P’n /P’o P’n [—my 
tng = a, a = A6 
. Pn Po Po (1 i my) (1 oii Mo) ( N 
Dy (Po = Py 0-315 — 0-296 m!/? 
tvo =— /— => = , - (A%) 
Py Po Po i- Mo 


Thereafter we may use the curves of Fig. Al to express rp, and 
Tyo as functions of m, as shown in Fig. | of the main text 
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AUTOMATION — Men and Money 


REPORT OF THE HARROGATE CONFERENCE 


Introduction 
HE BRITISH INSTITUTE OF MANAGEMENT 
took a leading part in organising the first British 
Conference on the social and economic effects of auto- 
mation, held at Harrogate recently, at which 20 papers 
were presented by distinguished representatives of men, 
management and engineering. 

The Minister of Science, Viscount Hailsham, opened 
the proceedings with a mixture of warning and en- 
couragement. In future, we can expect competition 
from a combination of low standards of living with 
advanced forms of mass production, which will have 
to be met by better exploitation and development of 
our advantages, namely by leading in industrial design, 
higher forms of engineering and automation, enterprise 
and salesmanship. 

Eight of the constituent bodies of the British Con- 
ference of Automation and Computation (see Appen- 
dix 2) were members of the sponsoring committee, the 
majority of the speakers and of the audience coming, 
quite naturally, from the non-technical side of automa- 
tion and the papers themselves reflected the many 
facets of human life in an industrial society. 

In addition to the technical requirements of automa- 
tion, the subjects discussed covered economics, experi- 
mental and social psychology, trade union doctrine, 
industrial administration, education and health, the last 
by the chief medical officer of the Ford organisation, the 


996 


INSTRUMENT PRACTICE 


By L. A. STEINER, Ph.D. 


first by lecturers in the universities of Manchester and 
Cambridge. The others were from universities and 
colleges at Oxford, Edinburgh and Birmingham, the 
Ministry of Education, the Institution of Production 
Engineers, firms specialising in Management Con- 
sultancy and Accountancy, the Trade Unions and the 
Dutch post office. 

The order of the papers is rearranged here, to give 
a better sequence from the engineering point of view, 
namely forethought, application and after effects, 
reference being made to the authors listed in Appendix 
1, References 1 to 20. 


|. Forethought 
1.1. Demand Forecasting 

The rate of development of that part of industry, 
which provides automation machinery, control and 
measuring equipment, depends very much on the view 
their customers take of the future. The art of fore- 
casting and of planning by the big organisations and, 
of course, by the Government is a fascinating subject, 
combining reliance on past facts and imagination of 
future events. Obviously, the huge volume of data and 
work involved requires some sort of a machine. 

In other words, it would be nice to have a machine 
which predicts the future”), but all a machine can do 
is to collect and manipulate the data of the past and of 
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the present. So far as the future is concerned, it is up 
to controllers of the machine to allocate numerical 
values to a frank statement of the intentions of all 
organisations which are of economic importance, if 
such statements are obtainable at all. The job of the 
planners is remarkably similar to feasibility studies 
we are used to carrying out with any large or new 
industrial project, such as with atomic power stations 
to be built in 1965 or how to land on the moon before 
1970. Our design exercises and calculations are carried 
out by using extrapolated values of parameters which 
one feels, by personal judgment, are attainable by such 
and such a time. Of course, we direct our research by 
trial and error and there is a suspicion, but no evidence, 
that our economic planners are doing the same with us. 


1.2. Economic Planning 

However, some forecasts are bound to be right 
simply by virtue of the fact of setting a target. Let us 
assume that a large organisation, say the members of an 
imaginary Iron and Steel Board, bases its installation 
of new plant, furnaces and mills and the scrapping of 
old plant on a forecast of the 1965 demand. If the 
demand is less, salesmen will frantically look for new 
outlets, questions will be raised in Parliament and a 
remedy found. If the demand is much larger than the 
forecast, steel products will be imported, a crisis in the 
balance of payment will arise and measures will be 
taken to reduce the consumption of steel. The similarity 
with a control system is striking. A reasonably set 
target acts as the set point of an automatic control 
system, in which the designer has well considered the 
effect of possible disturbances and the means of coping 
with them. Planners and demand forecasters can learn 
a lot from control theory. Indeed they have done 
so already: the term ‘“‘feedback”’ was often quoted by 
economists, and the term cybernetics occasionally. 

At Cambridge) work is proceeding on an attempt to 
simulate perturbances of economic structure on an 
electronic computer which will be fed by data from 17 
channels, each representing an industrial group. 

The economic forecast for a whole country, such as 
Great Britain, may well be handicapped by the delay 
and lack of data and the inevitable political flavour of 
their interpretation. 

Perhaps the individual firm is in a better position to 
make a more reasonable demand forecast than the 
planners of the whole economy, subject to contin- 
gencies, of course. The management of a company may 
know more about facts which cannot be assessed by 
figures and could act accordingly. A very interesting 
survey of the sources of data, relevant to the forecastings 
of an individual company, was given in one of the 
papers“), There are not less than 72 sources available. 
Of these 14 are on economic background, 13 are 
government sources of economic data, 10 industrial 
and trade data, 16 miscellaneous sources, 10 items of 
selected literature on forecasting and another 15 which 
can be obtained from the records of the company 
concerned, by data processing. 


1.3. Profit Motive 

Profit is one of the motives of automation and, in 
common with all other motives in life, the assessment of 
future profits depends partly on interpretation, partly 
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on guesswork. The query is how to raise finance, what 
were the true costs in the past, how long is the auto- 
mated line going to be usable, i.e., what is going to be 
the pay-back period, what will be the effects of inflation, 
taxation, borrowing of money and of others(®, The 
need to survive, just to remain in the market even at 
equal profit, is another, equally serious, consideration. 

The effects of the motives of money and management 
are as difficult to express in figures as the motives of 
labour. 


2. Application 
2.1. Automation and Instrumentation 

Revelation is the key word, if one looks at a machine 
born at the time of the first industrial revolution and at 
a machine made for the same purpose today"*). Some 
speakers thought that we are merely continuing, 
perhaps at an increased rate but without fundamental 
difference in principle, what was started long ago. 
However, if one looks at machines which did not even 
exist at that time, not even in principle, there is plenty 
of reason to believe in a Revolution. So far as present 
day concepts of the term automation is concerned, there 
is at least one new, basically different aspect: pro- 
duction machines at the time of the first industrial 
revolution replaced one only of man’s operations, 
today we are looking for a sequence of machines which 
would take over from each other without manual 
labour, though not without the administrative inter- 
vention of man. 

So far as production engineering is concerned, the 
problem is that of timing, i.e., how to make the opera- 
tion time and transfer time of one machine equal to the 
other. New machining and production methods might 
be invented, offering an easy inlet of material and ready 
ejection of the machined part. So far as economics are 
concerned, if a machine operates fast and the transfer 
from one machine to the other is slow, there is a case 
for automation, namely saving in transfer time. 

It is, of course, necessary to cater for the occurrence of 
a breakdown in any one of the sections by establishing, 
at strategic points, reservoirs of parts or banks of raw 
materials which can be drawn upon by the supervisor 
at a control desk. 

Exciting possibilities exist for designers to conceive 
the design so that the parts can be more easily trans- 
ferred, mated and tested and for instrument makers to 
conceive methods which will measure on the plant 
itself and signal the measured value to a remote point, 
desk or control room. This is a problem which was very 
neatly solved, in principle, in continuous chemical pro- 
duction some time ago. As a result the capital invest- 
ment per plant employee in the oil industry is more 
than ten times that in shipbuilding@®). Instrumentation 
can look forward to a new era of challenge and pros- 
perity. 


2.2. Small Scale Automation 

Opportunities for automation are by no means 
limited to long production lines?®). The medium and 
small companies are not lost among the giants. The 
demand for non-standard goods and engineering pro- 
ducts will increase and it seems quite possible to auto- 
mate for variety and for small quantities, for singles 
in fact. For instance, it is known that an engineering 
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drawing can be translated into computer language, and, 
if programmed correctly, the computer will instruct 
the machine to work in the correct sequence, to given 
dimensions, and check accuracy. Similar conditions 
exist in batch production in the chemical industry. It 
is very likely that a single complicated engineering 
component or a chemical product can be produced, 
before long, cheaper and more accurately, by computer- 
controlled equipment than by a sequence of manual 
operations. 


2.3. Investment per Head 

The trend of using computer-controlled small plant 
and other causes may well increase the amount of 
capital investment per plant employee’), which at the 
moment is as follows (according to Barna’s figures 
quoted by Williams): 


Mineral oil refining £13,350 
Coke ovens £8,900 
Chemicals ... £5,260 
Grain milling £4,940 
Paper and pulp £4,700 
Synthetic fibres £4,500 
Iron and Steel £3,660 
Motor and Aircraft £1,830 
Mechanical engineering £1,500 
Electrical engineering .» £1,110 
Shipbuilding on ve _ £900 


2.4. Performance Before and After 

The case history of a highly-automated power plant ‘?) 
gives a very good insight into the change in perform- 
ance, both of operators and of instrumentation. The 
old power plant was built about 35 years ago, improved 
15 years ago and replaced by new plant 3 years ago. 
Most of the personnel remembered the old plant well 
and were in a good position to give information on the 
old routine and on the new one. Basically, control 
operations require the same skill as before, namely a 
perceptual skill (perusing, measuring and judging), 
conceptual skills (abstracting, calculating and inferring) 
and control actions (rejecting, rectifying and resetting 
instruments and equipment). The proportion of these 
skills is, however, different. 

The new plant has a greatly increased capacity and 
speed of response, which are reflected in 3 ways: 

(a) In increased complexity of the process causing 

an increased number of critical disturbances. 

(b) Decreased tolerance to disturbances, which can 

now have more severe consequences. 

(c) Increased separation of operators from the 

process. 

From the point of view of control instrumentation, 
the second item is of interest and the following estimates 
of the number of disturbances and their critical nature 
is given: 
Old New 
Plant Plant 
Total number of sources of 

critical disturbances = 5 9 
Time available for correction 

of a disturbance— 

in more than 5 minutes 
in less than 5 minutes 


None 
9 


ie) 
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The doubling of the number of critical disturbances 
was accompanied by a severe reduction of the tim« 
available for correction! ; 

A similar conclusion can be deduced from figures 
obtained at the telecommunication services of the 
Netherlands"5), where the number of telephone lines 
doubled between 1950 and 1960, but the staff for 
maintenance and installation increased only by 25%. 


3. After Effects 
3.1. Education 

In a way, the planned education of control and auto- 
mation engineers is an after-effect of the trend in 
applying controls and automation on an increasing 
scale. 

The Deputy Secretary, Ministry of Education(*), 
gave a picture of the background from which the 
engineers and scientists are coming, who are concerned 
with automation techniques, and gave a survey of 
technical schools, colleges, universities and research 
establishments at which control engineering, automa- 
tion and computer technology are being taught and 
developed. 

Various establishments of the Department of 
Scientific and Industrial Research, the Atomic Energy 
Authority and the Post Office are, amongst others, 
engaged on long-term research. 

There are now 24 part-time courses on servo 
mechanisms, about 50 on automatic controls for 
mechanical engineers and about 100 on computers. 
Loughborough College has a department of Ergonomics 
and Cybernetics, Northampton College teaches pro- 
duction technology and control engineering. The 
College of Aeronautics at Cranfield has a long tradition 
in doing valuable work on control systems, and Man- 
chester University is well known for digital computa- 
tion; there are high level courses in control engineering 
at Cambridge University and Imperial College has 
Prof. Tustin to direct control teaching. Numerous 
aspects of automatic control are being pursued in many 
departments of learning and industry. 

The teaching and research establishments (so far as 
they provide training in control techniques) are doing 
so with a natural bias towards their own particular 
field. Let us consider at this point the advantages of 
educating and training some people primarily as control 
engineers. There is one practical reason why this may 
be worth while. If one presents a problem in control 
to a mechanical engineer he will think first of mechanical 
linkages, an electronic engineer of an electronic solu- 
tion, and an expert in hydraulics would first consider 
that method. If automatic control is to play as large a 
part in industry as it should, we need some people 
educated primarily as control engineers, men who can 
see an automatic control system as a whole. 


3.2. The Changing Structure of Labour 

The high degree of mechanisation has created a 
higher type labour, more and more administering and 
less and less labouring. In a manually-operated plant 
of old, taking the extreme case, all productive workers 
would rank as manual labour. In a fully-automated 
plant all productive work is done by administrative 
personnel: operating push-buttons; supervising signals, 
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flow diagrams and indicators; making decisions in 
routine matters and in emergencies. Manual work is 
carried out only in connection with maintenance. 
Between these two extremes (admittedly theoretical 
extremes) are an infinite variety of actual combinations, 
possibly not two exactly alike, leaving plenty of room 
for negotiation on wage structures and status of 
labour), One might argue, whether pay should be by 
the hour or by the piece, what incentives and what 
bonus to offer, whether problems are better solved on a 
national or a local level, on the relatively better status 
of clerical employees and on many other details which 
make up the picture of the other side of automation. 


3.3. Human Problems and Psychology 

The complexity of human nature and the infinite 
variety of conditions under which manual and mental 
skills are employed has induced a lot of research and 
analytical thinking on human relations and psychology. 

The chief medical officer of a very large manufacturer 
of motor cars stated“) that the attitude of the workers, 
ie., their morale, is the main concern of a division at 
management level, occupied with the removal of 
causes of personal frustration and with providing a 
stimulus for finding satisfaction in spending their life 
at the factory. The pride in craft of the old craftsman 
is replaced by the pride in belonging to a team doing 
a worthwhile job. 

The enlistment of the resources of experimental 
psychology were advocated by another speaker‘), 
in order to reduce the incidence of misfits. In compari- 
son with a manually-operated plant, the operator of an 
automated plant requires more patience and better 
emotional stability, both in monotony and emergency 
and more care is needed in selecting the right person. 


3.4. Management's Labour Divided 

Just as much as the introduction of mechanised and 
lately of automated production made a great change to 
the people on the factory floor, so the introduction of 
centralised data processing systems, i.e., of automated 
clerical work, will make a great difference to the people 
who work in offices, as clerks, sub-managers and 
managers), Now the manager is told by a computer 
every day where schedules are not being adhered to, 
instead of a memo containing out-of-date information 
he was accustomed to receiving previously. It is more 
than likely that management structure will go through 
a phase of dramatic transformation. Instead of taking 
corrective action when the calamity is large enough to 
break through to top level, there will be day-to-day 
corrections of smaller magnitude, perhaps also by more 
people. In terms of technical language, there will be 
continuous production administered by continuous 
management. 

Division of labour at management level means 
breaking up responsibility into smaller responsibilities 
and will manifest itself in a tightly-defined system of 
organisation, with each little responsibility accurately 
defined ), 

There appears to be a call for the selection and 
training of manager and sub-managers, who are well 
conditioned for thinking in terms of automated 
management. The stage will be reached when a trans- 
formed supervisor on the shop floor will have to sort 
out his troubles with a new type of manager. 
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4. Case Histories 

Automation case histories in production engineering 
are difficult to present because non-automated and 
automated production are usually linked together. 
Even if there is a clear cut technical difference between 
the two forms of production, capable of being clearly 
analysed, the rest of the picture is blurred and there 
may be no recorded history at all. Much can be learned, 
therefore, from the cases which have a history in 
readable form‘). Some examples are quoted 
below. 

The introduction of an automatic device which 
signals the breakage of a single strand in a cable during 
manufacture replacing the people who previously had 
to watch continuously the strands; a number of 
operations which were made automatic in the 
assembling of a small electromechanical unit, leaving 
adjacent and linking operations unchanged; press 
operations which were made automatic in a mass- 
produced mechanical unit, with no change anywhere 
else; the introduction of automatically-controlled 
lathes capable of high repetitive accuracy and the 
adaptation to changing conditions of output, necessitat- 
ing later the introduction of night shift. 

In all these cases success depended on lengthy 
negotiations with personnel, conducted before and 
during introduction, converting them to the new idea. 
The management has to induce in the staff an attitude 
that enables them to overcome difficulties and in time 
become conditioned to dealing with the problems. 

The amount of time and money needed to condition 
the men may be far greater than the costs of developing 
and building the machines. But perhaps the procedure 
is quite right because the happiness and goodwill of 
personnel is a very important consideration and an 
asset to any company and will, in the end, reflect in 
quality and output. 

Case histories, viewed from the point of view of status 
and importance of a particular skill, show that main- 
tenance men, who in years gone by were outside 
incentive schemes, are now asking for a bonus scheme’). 

On the whole the development of automation 
proceeds in the various industries and in different 
countries at an unequal level and working hours and 
the payment for them will probably remain unequal. 


5. International Comparisons 


The development of automation and of the bricks of 
automation was by no means uniform in the various 
industrial countries. In the present article no mention 
has yet been made of automation in commerce, let us 
therefore look at some international comparisons that 
are available in this field®: 

In early 1959 half of the computer installations in 
the United Kingdom were for scientific applications, 
which amounts to more installations for scientific 
purposes than in the remainder of Europe. However, 
in the commercial data processing field, the United 
Kingdom has lagged behind not only the U.S.A. but 
behind France and Germany. The reason for this 
would appear to be the greater familiarity of U.S.A. 
and continental businesses with the performance of 
punched card data equipment. While prior to the last 
war punched cards were used in the United Kingdom 
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mainly for statistical purposes, they were used in 
France and Germany for works accountancy. 

In banking and insurance computer usage is less 
advanced in the United Kingdom than in many 
continental countries. In Italy especially, the com- 
mercial banks have greatly automated procedures 
through the use of computers. Commercial usage of 
computers in the U.S.S.R. appears to be at a very low 
level. 

The picture would be entirely different if we looked 
at the theoretical background of automatic control, 
and it is doubtful whether agreement could be reached 
who is most advanced in any of the smaller fields 
which automation covers. This much is, however, 
certain, that international co-operation will be useful 
to all. 


6. Trade Unions and Automation 

The prime purpose of trade unions is to safeguard the 
interests of their members“). The past fifteen years of 
relative prosperity, and fullemployment for over twenty 
years, have witnessed a vast extension of labour-saving 
methods with relatively little resistance and a good deal 
of co-operation between trade unions and management. 

The introduction of automation was usually a 
success where good relations existed in the past between 
labour and management and where prior discussions 
have taken place with an assurance that surplus labour 
will be absorbed. The handling of labour is of course an 
art to which one has to. be born and “‘there is not a 
textbook written, in any language of this world, that 
can provide a formula that will predict the reaction of 
workpeople to any given managerial announcement” (4), 

It is quite true that the co-operation of workpeople 
is not automatic’), they are suspicious and afraid of a 
change. This attitude is, of course, quite natural if a 
man is not enthusiastic about a new job, offered to him 
in exchange for the one he likes and is going to lose, but 
in the words of the president of the Amalgamated 
Engineering Union“): ‘‘To oppose automation, purely 
because it is an advanced method of production, would 
be decadent, retrogressive and utterly stupid.” 
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(Continued from p. 987) 


The book has been written in simple language and 
requires no special mathematical knowledge. Numer- 
ous references to the Russian literature on the subject 
are given, also examples of actual equipment as manu- 
factured in industry. 

It is intended for wide circles of engineers and 
technologists who work in the field of industrial auto- 
mation; university and technical college students will 
also find much to interest them in this important work. 


Modern Computing Methods. N.P.L. Notes on 
Applied Science No. 16, 2nd edition, 1961. H.M.S.O. 
170 pp. 21s. 

This is an invaluable handbook for anyone engaged 
in the teaching or performance of computation. 
Chapters 1-5 deal with the solution of linear equations 
and the evaluation of latent roots of matrices, including 
an account of some recent work by Wilkinson on 
analysing sounding-off errors in elimination methods. 
Chapter 6 deals with finding zeros of polynomials; 
chapter 7 is an introduction to finite-difference methods, 
and chapter 8 gives some applications of Chebyshef 
series. Chapters 9 and 10 deal with the solution of 
ordinary differential equations of first and second order, 
and chapters 11 and 12 with hyperbolic, parabolic and 
elliptic partial differential equations. Some diverse 
topics are gathered together in chapters 13-15 on 
evaluation of integrals and limits, and tabulation of 
functions. The book concludes with an annotated 
bibliography of 217 entries and an index. 

Compared with the first edition, the book has been 
extensively re-written; the sections on relaxation 
methods and analogue computers have gone and those 
on Chebyshef series and error analysis are new. Gener- 
ally, more weight is given to methods suitable for 
automatic computers, though the desk-machine user is 


still well looked after. Highly recommended. 
N. REAM 


Avucust 1961 








A ger 
equipn 


BaRCL 
with a 
proble 
difficul 
comme 
to inve 
book-k 
was Cal 
commu 
card eq 
in Augt 
coming 
The « 
was the 
tronics 
compute 
store of 
parallel ; 
detailed 
are derit 
cores. § 
tape unit 
stored, 
speed p 
character 
computer 
All bra 
teleprinte 
customers 
possible t. 
the branc 
machines 
Installed, 
analysing 
branch, / 
In this jou 
a a by-pr 
identified 
Printed on 
Customers, 
At inter 
over the te 
ate tape 
apes are | 








ucust 19 


E 








ind 
er- 
ject 
nu- 


and 
ito- 
will 
ork. 








A general view of the computer and its ancillary 
equipment 


BARCLAYS BANK, with other banks, has been faced 
with an ever-increasing volume of work, presenting 
problems of over-crowding of bank premises and staffing 
difficulties, particularly in London and other large 
commercial centres. Some years ago the Bank began 
to investigate the application of electronics to branch 
book-keeping, and an intensive study of the problem 
was carried out, with practical experiments in various 
communications techniques, based at first on punched 
card equipment. This led to the order of a computer 
in August, 1959, and now, nearly two years later, it is 
coming into operation. 

The computer found most suitable for the purpose 
was the EmipEc 1100, manufactured by E.M.I. Elec- 
tronics Ltd. It is aanedium-sized, fully transistorised 
computer, comprising a magnetic core immediate access 
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) store of 1,024 words, a 16,384 word magnetic drum, a 
parallel arithmetic unit, and a control unit in which the 
detailed operations to be performed for each instruction 

are derived from the lacing of a matrix of magnetic 

cores. Supporting the main computer are magnetic 
tape units on which the main record for all accounts is 
stored. Photo-electric paper-tape readers, and high- 

speed paper-tape punches, both operating at 300 

characters a second, provide input and output to the 

computer. 

All branches served are connected to the Centre by 

teleprinter lines, over which information regarding 

customers’ entries is passed. By these means it is 
possible to avoid the movement of vouchers away from 
the branch. At each branch one or more accounting 
machines with paper-tape punching attachments are 
installed. On these machines a journal is prepared 
analysing and proving all entries passing through the 
dranch. As entries on customers’ accounts are entered 
in this journal details are punched into the paper-tape 

a a by-product of this audit operation. Accounts are 

identified by account numbers, these numbers being 

printed on cheques and paying-in books, as issued to 
customers. 

At intervals the punched paper-tape is transmitted 

over the teleprinter lines to the Centre, where a dupli- 

ate tape is automatically produced. Before these 
tapes are passed to the computer they are checked 
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BARCLAYS BANK 


COMPUTER CENTRE 


electronically to detect very occasional punching or 
transmission errors. The computer would in fact find 
these errors itself, but by disposing of these errors in 
advance the introduction of this input checking equip- 
ment (I.C.E.) allows the computer to operate at its 
greatest efficiency. 1I.C.E. was designed by a member 
of the Bank’s staff, as there was no equipment on the 
market, or under development, which would perform 
this checking function, and considerable interest has 
been aroused in the data processing field by this 
machine. 

After checking, tapes are fed into the computer 
through a high-speed photo-electric tape reader. 
Magnetic tapes bearing a complete record of all cus- 


- tomers’ accounts to date are mounted on the magnetic 


tape read/write machines, and this information is also 
fed into the computer. The main computer operation 
is then to combine these two sets of information—the 
old record and the day’s entries—and to record on a 
second magnetic tape an up-to-date account history. 
During this operation new balances are obtained which 
are compared with limits, and interest, turnover, and 
other statistical calculations are made. While this 
operation is being carried out a punched paper-tape 
containing the details required by the branch manager 
for the day-to-day control of his accounts is prepared. 
This tape is transmitted back to the branch over the 
same teleprinter lines as were used for bringing the 
original information from the branch to the computer 
and a record is printed out in the branch. 

Customers’ statements are prepared on a diary or 
cycle basis, with a copy for retention by the Bank as a 
ledger. Calls for statements are fed into the computer 
together with the up-to-date account records. Once 
more, paper-tape serves as the output; once more, the 
teleprinter network is brought into use, and the state- 
ments are printed out in the branches ready for dispatch 
to customers. 

At the time of the official opening of the Centre the 
computer was handling the book-keeping of two 
branches, when fully operative it will handle the book- 
keeping of 40,000 accounts at twelve of the Bank’s 
West End branches. Like the Bank the computer will 
be working a 5} day week. 
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Circle 341 for further information 


For all process-analysis work... 


A complete range of 
high-precision instruments 
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_.. like the 26-212 (illustrated) — a high-speed 
Process Chromatograph with many outstand- 
ing features, including: pre-cut column, 
explosion-proof bell, vaporiser regulator, 
automatic zero adjustment, continuous vari- 
able attenuation and bar graph presentation. 


Range also includes 
MOISTURE MONITORS 


INFRA-RED ANALYSERS 
OXYGEN ANALYSERS 


| 
| TITRATION ANALYSERS For further information about these instruments, or for 
help on any analysis problem, please get in touch with: 


TT Analytical Instruments Division 
| E(LIOT ELLIOTT BROTHERS (LONDON) LTD 


Century Works - Lewisham - London SE13 - Telephone TiDeway 1271 


Ey A member of the Elliott-Automation Group 





INSTRUMENT PRACTICE 


1002 





qQco! 


Avcust 196! 





The 
(Lor 


Extr 


Intre 
Ne 

M 
effort 
as WI 
costs | 
The 
an in 
often | 
simple 
greate 
in ful 
compu 
analys 
compu 
no mo 
produc 


What 

Proc 
repetiti 
physicz 
whethe 


Exam 
pressure 
analyser 

y FP 

de 
m 
fe 
pr 

An eX; 
direct de 
magnetic 
such ana 
Ted give ; 

The x 
cyclically 
of the ph 


AuGust 











co! 


Quality Control 


The Quality Control Division of Elliott Brothers 
(London) Ltd. recently held a symposium entitled 
“ Analytical Instrumentation for Process Control ’’. 
Extracts are given here of some of the papers presented. 


The Process Stream Analyser—To a User 
By L. W. Farey and W. E. Lacey 


Introduction 
N common with other instrument user companies, the 
Mobil Oil Company Ltd. has made an increasing 
effort in recent years to apply process stream analysers 
as widely as possible as part of a programme to cut 
costs and maintain product quality. 

The process stream analyser is capable of service as 
an independent monitor of process material quality, 
often on plants without automatic control, even of the 
simple conventional type; however, probably the 
greatest long-term future for this class of instrument is 
in fully-integrated control systems making use of 
computational techniques. Indeed, the process stream 
analyser is probably the key to the successful use of 
computers on plant, where inferentia) measurement is 
no more than a guide to correct plant operation and 
product quality. 


What are Process Stream Analysers? 

Process stream analysers continuously, or at least 
repetitively, carry out automatic measurement of some 
physical or chemical property of a process material, 
whether it be gaseous, liquid or solid. 

They can be divided into two main classes: 

1. Process stream analysers which merely simulate 
automatically, traditional or empirical manual 
tests. Such process stream analysers are almost 
invariably cyclic in operation and produce results 
which are normally directly comparable with 
tests performed in the laboratory. 

Examples of such instruments are the Reid vapour 
pressure analyser, end point analyser, boiling-point 
analyser and others. 

2. Process stream analysers which measure or 
detect continuously or repetitively some para- 
meter which may directly determine or in- 
ferentially reflect the process stream quality, 
property, condition or nature. 

An example of a truly continuous analyser, giving a 
direct determination of some parameter, is the para- 
magnetic oxygen analyser (with reservations), while 
such analysers as the thermal conductivity and infra- 
ted give a result more inferential in nature. 

The gas-liquid chromatograph is an example of a 
cyclically operating instrument giving a precise analysis 
of the physical composition of a process material. 


Aucusr 1961 





iat 1961 


INSTRUMENT PRACTICE 


Instrumentation 


Justification for the Use of Process Stream 
Analysers 

The benefits resulting from the use of process stream 
analysers can be very great, and may be both direct 
and indirect in their nature; at the same time, the 
advantages may not always be immediately apparent, 
and are seen only after the analyser is successfully 
commissioned. 

On the other hand, the advantages to be gained from 
their use may be very marginal, and in some cases there 
may not be any net profit resulting from a particular 
installation, if costs are high or the instrument erratic 
in its operation. 


Advantages and Payout 
Savings may fall roughly into six categories: 
1. Safety, of human life and plant. 
2. Labour saving, either by complete or 
elimination of labour or by dilution. 

Due to the introduction of process stream 
analysers on highly instrumented, continuous 
processes, labour saving is unlikely to be signifi- 
cant, since plant staffing is generally at a mini- 
mum, compatible with safe operation under 
emergency conditions. 

3. Reduction in initial plant cost. 

Reduction in initial plant cost by the use of 
process stream analysers is, as yet, more of a 
pipe-dream than a reality, as far as processing is 
concerned, despite some over-optimistic fore- 
casts in the literature from time to time. When 
some processes are better understood, it may 
become possible to reduce costs by reduction of 
design “‘ safety ”’ factors on plant, depending on 
the process stream analyser to ensure correct 
operation, within specification, despite more 
rapid reaction rates and reduced surge-capacity. 

A more realistic saving in plant costs, due to 
the use of process stream analysers becoming 
more common, is the reduction of intermediate 
storage or tankage by “ running-down ”’ directly 
from producer unit to final storage stage. 

4. Improvement of product quality or quality 
uniformity, i.e. keeping closer to specification. 

5. Increasing effective capacity of an existing plant. 

6. Reduction in running costs, i.e. steam, fuel, 
electrical power and cooling water; elimination 
or reduction of waste material. This item is 
probably one of the most common of reasons for 
installing process stream analysers. All O, and 
CO, meters on heaters are mainly there to help 
economise on fuel, while product quality analy- 
sers are often used on processes where quality 
is not difficult to achieve, but can be obtained 
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with a wide range of fuel and steam consumption 
pumping power, etc. 


Net Payout and Costs 

In the calculation of the likely net payout arising 
from a proposed process stream analyser installation, 
the gross savings that may be made must be balanced 
against gross cost, including F.O.B. instrument price, 
depreciation, tax considerations, installation, mainten- 
ance and running costs. 


Selection and Application of Analysis Instruments 

The selection and application of process stream 
analysers is best carried out by a balanced team of 
many talents and should include, for instance, a 
chemist, chemical or process engineer and an instru- 
ment engineer, while in certain industries the equiva- 
lent of the process engineer, such as the papermaker or 
brewer, should be present. By basing the application 
group broadly, the chance of an unsuitable selection is 
reduced. 

Although direct measurement of a property, rather 
than an inferential method, is always preferred in 
principle, in practice no direct method may be avail- 
able, or a reliable inferential measurement may be 
adequate if the relationship between the desired 
property and the inferential measurement is_ well 
known and/or can be occasionally checked. 

When deciding upon the type of instrument, the 
obvious factors such as sensitivity, stability, direct or 
inferential means of measurement (also known as 
selective or unselective measurement), response, loca- 
tion, sampling requirements, housing, utilities and 
auxiliaries should all be examined and rationalised. 


Installation 

On the question of location and housing, one body 
of opinion maintains the need for some special building 
to house all process stream analysers associated with a 
plant, despite the fact that such practice must obviously 
extend sample lines considerably. This is usually 
justified on the grounds of superior weatherproofing, 
avoidance of unauthorised tampering, ease of mainten- 
ance, improved access, etc. 

Another view is that process stream analyser 
construction should, ideally, be sufficiently rugged to 
allow direct mounting on the line or vessel concerned, 
thereby reducing sample piping and transport lags to a 
minimum. 

In connection with sample lag, it must be remem- 
bered that distance/velocity lag in a given sample line 
can be reduced only by increasing the flow rate, and/or 
by reducing the static pressure of the line in the case of 
a gas or vapour sample; in consequence high flow rates 
are usually synonymous with long sample lines, and if 
the sample is a product and cannot be saved, as men- 
tioned previously, the financial loss is not inconsider- 
able. 

At Coryton we adhere to the principle of close- 
coupled plant-mounted instruments wherever possible. 

At the same time, we have an analytical room remote 
from a process plant, in which is contained four 
continuous process stream analysers, used for the 
purpose of monitoring the quality of treated fuel gas, 
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dispatched to the North Thames Gas Board main line, 
from Coryton Refinery. 

In theory, of course, the installation of the process 
stream analyser, like any other instrument, is ‘he 
responsibility of a specialist group on the job. How- 
ever, instrument personnel alone often cannot complete, 
or even start, without the support of auxiliary 
tradesmen such as pipe-fitters, electricians and riggers, 
who are usually controlled by the general group. 
Probably the only answer to such a mundane yet vital 
problem is to brief all parties concerned from top level 
on the importance of such installations, even though 
materially they be insignificant compared with the 
main construction itself. 


Maintenance 

Maintenance remains, probably, the most difficult 
single item to master in a programme of analyser 
installation to process plant. 

While much can be done to keep down maintenance 
by good planning, layout and installation, a basic 
irreducible minimum of maintenance will always have 
to be met, if constant operation and consistent measure- 
ment is to be achieved. 

It has been quoted many times previously, and we 
can only repeat, that the sampling system of an 
analyser can be the weakest link, and once installed 
there is little that can be done with a troublesome 
arrangement, other than to keep up a regular schedule 
of blowing down lines, replacing filters, etc. However, 
even minor modifications can often bring about 
improvements and if the routine maintenance on an 
installation is too frequent, it will usually pay to 
re-plan the system. 

We favour the use of built-in test and calibration 
facilities or, where this is uneconomic, prepared refer- 
ence material, which can be used without waiting for 
the preparation of laboratory-tested samples. 

For instance, we keep four cylinders of oxygen in 
nitrogen gas mixture which allows us to calibrate 
oxygen analysers of ranges 0 to 5 and 0 to 10% O, in 
A standard reference material, checked by gas liquid 
chromatography in both our own laboratory and at an 
independent establishment, is kept tied-in to a test 
manifold in the immediate vicinity of an industrial 
gas-liquid chromatograph. Calibration can be effected 
by opening and closing a few valves. One cylinder of 
reference sample lasts us about 3 to 4 months. 

We have drawn attention to the cost of spares for 
analytical instruments, but an adequate stock is 
essential in order to ensure continuous operation. 

For one analyser we hold at Coryton, spares are held 
to the value of £120, while consumable material such as 
sensitised tape costs about £80 per year, plus the cost 
of daily charts. Such items as thermionic valves, etc., 
add a further £5 to £10 per annum. 

Another instrument ties up about £100’s worth of 
parts and uses detecting thermistors at the rate of 9 
pairs in 2} years; these cost about £18 per pair, im- 
ported, although a source of supply in this country has 
now become available, which should materially reduce 
this. Yet another instrument has consumed about 
£250’s worth of spares in 2 years. 
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Trends in Continuous Process Analysis 
By T. R. Wills 


Y purpose here is to put before you a few facts 
concerning process analysers which I believe to be 
finding general acceptance. 

A lot has been said about the possible use of the 
chromatograph for control purposes. It has certainly 
been given a great deal of thought and I am going to 
describe the control system which we now offer and 
illustrate its use by referring to a complex system we 
are at present building for one of our customers. 

The heart of the control system is the “ peak picker ’’. 

The purpose of the “‘ peak picker ”’ is to store 
the information given by the chromatograph 
from one analysis until the next analysis cycle. 

One component of the stream to be analysed 
must be selected for control purposes. 

The output from the chromatograph is fed to 
an electro-pneumatic transducer which has two 
outputs—(1) 3-15 p.s.i. air, (2) 0-5 mA output. 
D.C. current flows through a resistor which is in 
parallel with a capacitor and a diode in series. 
The voltage appearing across the diode is fed to 
an amplifier and the complete circuit includes 
relays and solenoid valves arranged to operate in 
a cyclical manner. 

A two-pen recorder is used. One pen records 
the full chromatograph output whilst the second 
pen records the control signal which is held 
between successive analyses. 

The trend to accept the chromatograph as a suitable 
analyser for control purposes is coupled with its accept- 
ance as a multiple stream analyser. The 212 chromato- 
graph is designed to accept up to eight streams. Some 
users regard stream switching as a risky business due 
to contamination, leaking solenoid valves, etc. How- 
ever, if properly applied, stream switching can be 
accomplished without trouble and there is a general 
trend towards employing such systems. I would like 
to present a few points on the design of sampling 
systems which are tending to become standard practice. 

1. Flow meters, pressure gauges, valves and cocks, 
etc., are being kept to an absolute minimum and 
these are mounted downstream of the analyser 
or in vent lines wherever possible. 

2. Use of small in-line filters of the sintered metal 
variety are replacing other types of filters due to 
the small internal volume and the low absorption 
values which this type of filter exhibits. 

3, Stainless steel is being used more and more— 
in spite of the fact that pipe fittings, etc., can 
be as much as twenty times more expensive than 
copper or brass. 

4. Tubing of } in. and in no cases greater than } in. 
are used for sampling lines. 

In conclusion, I would like to touch on a point where 
there is in fact no trend at all, this is the location of 
the analyser on the plant, there being three different 
schools of thought on the matter. These are: 

1. Locate the analyser at the sampling point. 

2. Locate the analyser near the sampling point in 

some form of shelter. 

3. Group all analysers together in a_ building 
specially constructed for the purpose. 
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Except in the central grouping concept, explosion- 
proof housings are called for. 

These three schools of thought have great bearing 
on present and future design of instruments as is borne 
out by instruments which you see here on display 
they all have their own advantages and disadvantages. 

As far as the analyser performance is concerned—it 
is essential to keep all sampling lines as short as 
possible. 


A Survey of Moisture Measuring Instruments 
and Devices 


By D. J. Fraade 
Gases 
N the field of moisture content measurement in gases 
are dew point instruments, hygrometers. 


Dew Point Instruments 


Dew point is commonly defined as the temperature 
at which moisture will condense out of the air. Dew 
point is also defined as the saturation temperature 
corresponding to the partial pressure of water vapour. 

Most devices for dew point measurement consist of: 
a suitable chamber fitted with an inlet nozzle that 
directs a small stream of gas to impinge on a cooled 
mirror surface; a _ pressure-tight window through 
which the dew point may be observed; a gas outlet 
fitted with a flow control valve; accessories including a 
pressure gauge, a low-range thermometer and a cooling 
element. 

One such indicating device is the Alnor Dewpointer*. 
The sample is pumped into the instrument from the 
sampled environment and is placed in the observation 
chamber at a pressure above atmospheric. The pressure 
ratio gauge indicates directly the relation between the 
gas sample pressure and atmospheric pressure. 

The operating valve is then depressed, allowing the 
gas sample in the observation chamber to expand very 
quickly to atmospheric pressure. At the same instant 
as the valve opens, a lamp illuminates the chamber. If 
the gas, due to its rapid expansion, has cooled below its 
dew point, a distinctive fog, suspended in the chamber, 
will be observed. This fog is easily seen, for a lens 
system provides a beam of light in the chamber, 
concentrating the indication as a cone of sunbeams. 

This procedure is repeated to find the end point, or 
vanishing point, of the fog. This end point can be 
accurately determined on the Dewpointer—the pressure 
ratio of the vanishing point can be read with great 
precision, and the dew point determined from tables. 

The DEWCEL instrument of Foxborot is a dew 
point type of instrument operating on our afore- 
mentioned second definition of dew point as being the 
saturation temperature corresponding to the partial 
pressure of water vapour. This device measures the 
water vapour pressure with a temperature sensing 
system. 

The humidity sensitive DrEwcrEL then consists 
essentialiy of a thermometer bulb inside a thin-walled 





*A British version is manufactured by C. F. Casella & Co. Ltd 
¢Manufactured in this country by Foxboro-Yoxall Ltd 
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metal tube covered with a woven glass tape im- 
pregnated with lithium chloride. The tube is wound 
with a pair of gold-overlay wires over the tape and 
covered with a perforated metal guard. When the 
lithium chloride salt absorbs moisture from the sur- 
rounding atmosphere, it becomes an electrical conductor 
so that current passes between the two wires, thereby 
raising the temperature of the DEwcer until equili- 
brium is attained. This equilibrium temperature is 
determined with a conventional temperature bulb, 
either liquid expansion or electrical resistance thermo- 
meter type, and is a measure of the partial pressure of 
the water vapour in the surrounding atmosphere, and 
hence is a measurement of the dew point temperature. 


Hygrometers 

The more commonly used industrial hygrometers 
still have a very wide field of application in, for 
example, the measurement of the humidity of large 
gaseous atmospheres. 

The first type is the hair hygrometer first introduced 
in 1783 by De Saussure. This form was and still is 
being widely used in industry because its results can be 
recorded easily; it requires very little manual know- 
how to operate; it may be calibrated very easily. 

Its operation is based on the fact that hairs, along 
with other similar forms of organic tissues, are hygro- 
scopic. So, when exposed to moist air, they absorb or 
give out moisture to an extent which depends both on 
the temperature and on the relative humidity of the 
moist gas. Such reactions are accompanied by cor- 
responding changes in the lengths of the exposed hair 
tissues which are magnified and used to operate a 
pointer moving over a scale. 

The Minneapolis-Honeywell Regulator Company 
markets a device that is used for relative humidity 
control. Their transducer assembly contains four to 
ten elements and a resistance thermometer bulb. A 
single element consists of a very thin film containing 
lithium chloride laid over gold electrodes on a plastic 
base. As the relative humidity of the air sample passing 
the sensor changes, this thin active film rapidly adsorbs 
or desorbs moisture from the surrounding air to follow 
variations in relative humidity. 

The resistance of the combined elements changes in 
such a way that the conductance of the composite 
sensor changes linearly with relative humidity. Thus, 
a constant a.c. voltage applied to the sensor produces a 
current signal which likewise changes linearly with 
relative humidity. This is combined with the current 
signal from a resistance thermometer bulb to give a 
temperature-corrected relative humidity signal within 
the limits of 40°—-120°F to a recorder. 

Another type is the thermal hygrometer. This 
depends upon the fact that when substances such as, 
for example, very dry cotton wool are exposed to a 
normal atmosphere of moist gas, absorption takes 
place to an amount dependent on the relative humidity 
of the gas and, further, that such absorption is 
accompanied by a rise in temperature of the absorbent 
material. This effect is reversible, with a cooling effect 
accompanying a loss of moisture by the absorbent. 

Basically, a thermal hygrometer consists of a thermo- 
electric circuit in which one junction is covered with 
cotton wool and the other junction is left bare. The 
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circuit includes a low resistance galvanometer. ‘the 
cotton wool is first exposed to an efficient drying agent 
and then to the sample gas under test. 

In industrial practice, such a device is offered by 
Mine Safety Appliances as their MSA Continuous 
Water Vapour Recorder. 


Liquids 
In the field of measuring the moisture in liquids 
are dielectric constant methods, and infra-red methods. 


Dielectric Constant (or Electrical Capacitance) Methods 

In a multi-component stream where one component 
has a very high dielectric constant compared with the 
relatively very low dielectric constants of the other 
components, capacitance can be used to measure the 
former. A case in point is water in a liquid organic 
stream. Water has a dielectric constant of 80, whereas 
most organic materials have values between 0 and 10. 

An industrial application of this measurement con- 
cept can be found in the Foxboro BS & W Monitor— 
BS & W stands for bottom silt and water and is a 
requirement in crude oil production. 

The measurement is based on the correlation between 
the BS & W content of dry crude oil and the dielectric 
constant of the water-in-oil emulsion. The increase in 
dielectric constant with BS & W, below five per cent, 
follows the relationship: 

K = K, (1-02)? 
where 

K = dielectric constant of crude oil with BS & W 

K,, = dielectric constant of the dry crude oil 

P = percent BS & W 

If the crude oil whose BS & W is to be measured is 
passed through a Foxboro BS & W capacitor element, 
these dielectric variations are converted to capacitance 
changes as follows: 


C=Z + FK 


where 
C = total element capacitance, mmF 
Z = element dead capacitance, mmF (17-5) 
F = element cell factor, mmF (28-0) 


K = dielectric constant of crude with BS & W 

The capacitance value that corresponds to dry crude 
and to crude with the desired full scale BS & W value 
(i.e., two per cent) can be computed with suitable 
applications of the above equations. These capacitances 
comprise the zero and full-scale capacitance values— 
range—of the Foxboro Capacity Dynalog Recorder. 

The Dynalog Recorder is provided with an electric 
contact which can be utilised either to sound an alarm 
at a preset value of BS & W, or to operate diversion 
valves that reroute the off-specification oil to a slop 
tank or another separator. 


Infra-red Methods 

The development of an analyser operating in the 
near infra-red region, say from 0-8 to 2-5 microns, has 
made feasible the measurement of moisture in liquid 
streams. Such a device, compared with the normal 
infra-red analyser, also is simpler, less expensive and 
more rugged. Asa plant instrument, the big advantage 
is the commercial availability of interference filters for 
wavelength selection, thereby obviating the delicate, 
expensive monochromator with its attendant service 
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and leakage problems. 
detec'or can be used and its output, several orders of 
magnitude greater than the conventional thermocouple 
or bolometer detectors, results ina decrease in amplifier 
requiiements. 

The analyser is the Series 500 photometric analyser 


Further, the lead sulphide 


made by Analytic Systems Company. It measures the 
ratio of transmission of two different wavelengths. 
One wavelength, the measuring wavelength Al, is 
chosen in the region of strong absorbence by the 
desired component. The other wavelength, the 
reference wavelength A2, is chosen so that absorption 
is approximately equal to the measuring wavelength. 

Interference filters are used which isolate the wave- 
lengths of interest. These filters are mounted in a disc 
which revolves in front of a lead sulphide photo conductor 
detector. - The light source is a tungsten lamp and a 
beam from it passes through sample cell, then alter- 
nately through the filters, then to the detector. The 
detector thus receives pulses of light and its output is 
a series of pulses. The height of alternate pulses is 
proportional to the light transmitted through the 
sample at the two different wavelengths. 

The detector’s output is amplified and the alternate 
pulses are separated and sent to two separate storage 
circuits. The storage circuits develop d.c. voltages 
proportional to the peak height of their respective 
pulses. The ratio of these voltages is recorded on a 
modified potentiometer-type recorder. 

The result is an instrument essentially independent 
of drifting detector sensitivity, temperature, lamp 
brightness, cell window clearness, and ageing of 
amplifier components. Problems of leaks common in 
gas-filled detectors and filters and vibration effects, 
usually associated with infra-red analysis, are eliminated. 


Solids 

As already indicated, every phase of industrial 
processing operations has moisture problems. It 
would have been relatively safe to conclude that some 
of the techniques employed for gases and liquids would 
also be applicable to the measurement of moisture in 
solids. This is correct. Electrical capacitance, 
electrical conductance, radio-active emission, nuclear 
magnetic resonance and many others all find wide- 
spread use in services handling solids and the paper, 
textile and food processing industries represent a 
tremendous market. 

For the paper, textile or even the food industries, a 
stationary detector roll, measuring head—or whatever 
it is called—is mounted over the moving web in one 
way or another. The web itself is utilised as a part of 
the circuit. Therefore, whether it uses capacitance or 
conductance, the device measures a change in the basic 
parameter due to a change in its moisture content. 

For applications not involving a moving surface, 
these detectors are furnished as a probe that is installed 
like thermometers in conveyors, storage bins, pipelines 
or chutes. 


Radio-active Emission 


The Nuclear-Chicago Corporation has designed such 
an instrument. In measuring moisture, its operation is 
based on physical laws governing the scattering and 
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moderation of neutrons. When a radioactive source of 
fast neutrons is placed in a material, the neutrons 
collide with nuclei of the surrounding atoms and are 
scattered randomly in all directions. Each collision by 
a neutron causes a loss of part of its kinetic energy. 
The scattering and energy reduction process continues 
for a neutron until its kinetic energy approaches the 
average kinetic energy of atoms in the scattering 
medium. At this lower energy level, the neutron is 
designated a slow neutron. 

The average energy loss by fast neutrons is much 
greater in collisions with atoms of low atomic weight 
than in collisions involving heavier atoms, and hydrogen 
is the only element of low atomic weight found in most 
inorganic materials. The moisture probe is constructed 
with a special detector which is unaffected by fast 
neutrons or other radiation, and detects only slow or 
moderated neutrons. Therefore, the number of 
moderated neutrons detected per unit of time is also a 
measure of the concentration of hydrogen atoms in the 
material. 

Since the hydrogen content of inorganic materials is 
largely contained in the molecules of free water, the 
slow neutron count thus becomes a measure of the 
moisture content of the material. 


Universal Moisture Content Instrument 

The one truly universal principle capable of this 
measurement in all three phases is the electrolytic 
hygrometer based upon Faraday’s laws of coulometry. 
In its presently available commercial form, it is manu- 
factured by Beckman Instruments, Consolidated 
Electrodynamics Corporation and Manufacturers’ 
Equipment Company under a licence from E. I. 
Du Pont. This device was first reported by Keidel in 
February, 1956, at the Pittsburgh Conference on 
Analytical Chemistry and Applied Spectroscopy. 

Analysis is accomplished by continuously and 
quantitatively absorbing and electrolysing all water 
present in a sample stream entering the instrument. 
The absorption and electrolysis take place simultane- 
ously in the detector cell. This cell consists of a tube 
with a pair of closely spaced platinum wires wound in a 
double helix on its inner surface. The space between 
these wires is coated with a viscous film of partially 
hydrated phosphorus pentoxide. A d.c. voltage is 
applied to the elements of the cell and the electrolysis 
current measured with a multi-range meter. 

The electrolysis current, which is related directly by 
Faraday’s law to the mass-rate-of-flow of water into 
the instrument, is used as the indication of water 
content. Because changes in sample-flow rate, as well 
as changes in concentration, affect the mass-rate-of- 
flow of water into the analyser, the flow is kept constant 
by using a flow controller. The indicated current is 
then proportional only to the water concentration, 
expressed conveniently in parts per million by volume. 

For a liquid sample, use is made of a falling film 
column and a stripping techique. 

For a solid sample, the moisture must be transferred 
in a gas phase from the sample to the sensing elements. 
To accomplish this, the sample is enclosed in a small 
oven where it is heated in a circulatory stream of dry 
gas. 
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Circle 342 for further information 


For continuous on-stream 
process instrumentation 


‘ Continuous Recording/Controlling Viscometer 


For petroleum products or other Newtonian liquids. 
Refinery proved, trouble-free, wide range, accuracy 
better than 1% F.S. overall. 











Ultraviolet Analyser 


An explosion-proof, on-stream instrument for liquid 
or gas analysis including aromatics, diolefins, 
mercury vapour, ozone and other ultraviolet absorb- 
ing compounds. 


{ End Boiling Point Recorder 


For continuous determination of the ASTM end 
points of hydrocarbon streams between 200° and 
700° F, Response time: 2 minutes. 


Wide range of process and laboratory 
instruments — competent advisory service 





HALLIKAINEN INSTRUMENTS LIMITED 
Century Works, Lewisham, London SE13 . TiDeway 1271 


Ly A member of the Elliott-Automation Group 
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SIMA Notes 


SIMA Annual General Meeting 
The Annual General Meeting was held at the 
Counaught Rooms on the 13th July. 
The new President and Officers of the Association are: 
President: Mr. A. W. Jones (Fleming Radio 
(Developments) Ltd.) 
Vice-President: Mr. R. E. Burnett 
Instruments Ltd.) 
Mr. G. C. Ottway (W. Ottway & 
Co. Ltd.) 
Hon. Secretary Major W. Logan (Avo Ltd.) 
Hon. Treasurer Mr. G. S. Sturrock (Kelvin & 
Hughes Ltd.) 
The new Council of the Association also includes: 
Mr. J. C. Bailey Baird & Tatlock (London) 


(Marconi 


Vice-President: 


Ltd. 

Mr. R. Foxwell Wayne Kerr Laboratories 
Ltd. 

Mr. C. E. T. Hale Rank Precision Industries 
Ltd. 


Mr. L. B. Lambert 
Mr. A. G. Peacock 
Mr. S. T. Pickering 


Negretti & Zambra Ltd. 

Mervyn Instruments 

Chance Pilkington Optical 
Works 

Stanhope-Seta Ltd. 

Nalder Bros. & Thompson 
Ltd. 

Grubb Parsons & Co. Ltd. 

Wray (Optical Works) Ltd. 

Hilger & Watts Ltd. 

W. H. Sanders (Electronics) 
Ltd. 

Shirley Developments Ltd. 


Mr. A. Richardson 
Mr. E. W. Semmens 


Mr. G. M. Sisson 

Mr. A. W. Smith 

Mr. G. A. Whipple 
Mr. I. C. M. Worsfold 


Mr. H. Wyn Griffiths 


Soviet Trade and Industrial Exhibition 

SIMA and its members have been busily engaged in 
meeting old friends on the occasion of the Soviet Trade 
Fair and both the President, Mr. G. C. Ottway, and the 
President-Elect, Mr. A. W. Jones, attended the opening 
ceremony of the Trade Fair, together with the various 
receptions held, including the Board of Trade reception 
given by the President of the Board of Trade, the 
London Chamber of Commerce reception given in 
conjunction with Industrial Trade Fairs, and a reception 
given by M. Soldatov, the Soviet Ambassador, at the 
Soviet Embassy. 

In addition, SIMA held a reception at the Savoy 
Hotel for the President and executives of Mashpri- 
borintorg and other Soviet trading organisations. 


Standardisation in the Field of Ultrasonics 

The work of the Executive Committee and the 
Sub-committees is going ahead well and it is hoped that 
the first interim reports will be placed before the 
Executive Committee by the end of September. 

Invitations have been extended to the National 
Physical Laboratory, the Royal Aircraft Establishment, 
Farnborough, and the Medical Research Council to 
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co-operate in this work and in addition, SAMA, our 
sister organisation in the United States, has been 
invited to participate. 


Meeting of the Nucleonics Group and Section 6 

A meeting was held at the Connaught Rooms under 
the chairmanship of Major W. Logan, of Avo Ltd. The 
meeting heard a most interesting talk by Dr. C. P. 
Haigh on the activities of the Berkeley Nuclear 
Laboratories and amongst the points which were of 
greatest interest were Dr. Haigh’s remarks on the 
possibility of developments in the instrumentation for 
nuclear purposes as opposed to the present conventional 
means of control such as pressure, temperature, flow 
measurement, etc. 

Some 40 members attended, and amongst matters 
discussed were technical co-operation under the 
Colombo plan, the policy of government inspection 
and liaison with the Federation of British Industries on 
this matter, together with a detailed report on govern- 
ment policy with regard to contracts and with the 
interpretation of the Ministry of Aviation Form C/15A. 

The meeting also heard the reports on the activities 
of SIMA Committees, meetings of NETAC and the 
future of the Electronic Forum for Industry. 


Visit of Rumanian Delegation 

As a result of an invitation extended by the Export 
Committee a delegation from the Office d’Etat de 
Metrologie de Raunienil is visiting this country in 
September to meet various member firms. It is 
expected that the delegation will remain in England 
for about three weeks and the proposed programme at 
the moment consists of visits to some twenty-eight firms. 


SIMA Delegation to Italy 

In conjunction with the Board of Trade and the 
British Embassy in Rome, SIMA are sending a delega- 
tion to Italy, primarily as a prestige visit but also in 
order to ascertain at first hand the position with regard 
to scientific instruments in the Italian market. 


V International Congress of Biochemistry, Moscow 

The arrangements for the exhibition in conjunction 
with the V International Congress of Biochemistry are 
now completed and the first flight left for Moscow on 
the 5th August. 

Another member firm, Electronic Instruments Ltd., 
have, in view of their success at the Trade Fair, joined 
the party and it is expected that this visit will once 
again be a useful venture for SIMA members. 


Health Physics Exhibition 

A most successful exhibition was held on 12th July 
in conjunction with the Health Physics Summer 
School organised by Dr. Evans. The exhibition, which 
was only for one day, was followed by a cocktail party 
for the members of the Summer School which was also 
attended by many distinguished guests from Hospital 
organisations and Advanced Technical Colleges. Mem- 
bers agreed that the opportunity of meeting the users 
of their equipment under these circumstances was 
invaluable. 
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Circle 343 for further information 











There’s an I-C-T computer 
to fit your business 


‘ 


Shopping for a computer? Then you’ve a chal- 
lenging task ahead. For this major investment 
must pay you major dividends. 


Choosing and using a computer 
effectively and profitably requires 
imagination and great preparation. 
This means thinking in terms of the 
service you'll get as well as the 
machines you will use. Doing your 
shopping, in fact, with an organisation 
having the ‘know-how’, the resources 


and the experienced staff to examine 
your problems creatively, and to pro- 
pose the data processing system that 
fits into your business. 

This is the specialised service that 
you will get from I-C-T—the largest 
British firm devoted exclusively to 
data processing, which has been its 
business for over fifty years. 

I‘C-T is at your service. There is an 
office near you-—or write to us now. 


I'C’T DATA PROCESSING 
International Computers and Tabulators Limited 


149 PARK LANE, LONDON, W1. OFFICES THROUGHOUT THE U.K. AND IN 51 COUNTRIES THE WORLD OVER 
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National-Elliott ‘‘ 803” Computer Improvements 
THE National-Elliott ‘‘ 803’ computers now being 
delivered incorporate a number of important improve- 
ments over earlier models. Operating speeds have been 
increased and a battery power supply has been built 
into the system to cushion the computer from the 
effects of fluctuations in mains voltage supplies and 
power failures. An automatic temperature control 
enables the machine to operate efficiently in ambient 
temperatures between 50 and 110°F. 

A paper-tape “ station ’’ has been designed to group 
together all paper-tape input and output devices in 
a single unit. This speeds up the handling of the 
perforated paper-tape and makes operation of the 
computer even easier than before. 

The control desk, the paper-tape station and the 
magnetic film storage units, if required, can be installed 
in one room, while the computer itself and its battery 


power supply unit can be in another room out of the 


way. 

The National-Elliott 803 computer is a fully tran- 
sistorised machine, with an immediate access ferrite- 
core store of over 4,000 words, each equivalent to a 
12-digit number. If required, the immediate access 
store can be backed up by up to four magnetic film 
storage units, giving a virtually unlimited storage 
capacity. 

Circle 1 for further details. 


Oil Burner Control 

THE new oil burner control Type ABC/SS/TC (M.O.M.) 
from Photoelectronics incorporates all the latest 
designs of the sequencing and flame failure control Type 
ABC/SS together with a Venner time clock Type 
MDIQPS. These two units are mounted in one pressed 
steel housing 8 x 9} x 4} in. complete with hinged lid 
and suitable for mounting either direct on the burner 
or on the boilerhouse wall. 

The time clock provides control for switching the 
burner ON and oFF during any part of the day and 
also tur selecting the days of the week during which the 
burner may not be required. Additional control arms 
can be provided for the cost of a few shillings to give 
further control of on and oFF periods during the day if 
required. 

The sequencing unit also operates on a synchronous 
motor. It provides the programming of the starting 
up of the burner controlling the ignition and oil motor 
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and is complete with photo-electric cell to guard against 
flame failure. The unit is built around the safety 
features necessary for this type of installation, and 
conforms to the latest British Standard Specifications 
as well as L.C.C., Post Office and Ministry requirements. 
Plug-in sealed relays are provided to perform the 
control functions and the contacts are capable of 
switching up to $ hp motor, single phase. An adjustable 
cam system is employed providing simple yet accurate 
control of time periods, which are repetitively un- 
changed regardless of ambient temperature changes or 
voltage variations. Using the photoresistive photocell, 
no amplifier is necessary and no special cables are 
required. 
Circle 2 for further details. 


Germanium Power Transistors 


IMPROVED versions of the 2N174 family of germanium 
power transistors for power-switching and amplifier 
service in industrial and military applications are now 
available from RCA. 

They have up to 107% increase in dissipation 
capability and all 11 types now have a maximum 
dissipation of 150 watts, and up to 50% in thermal 
resistance (junction to case), now only 0-5°C/watt 
maximum, and up to 50% decrease in collector-and- 
emitter cutoff currents, now 4 mA maximum. 

They are mounted in JEDEC TO-36 single-ended 
stud mounted packages. 

Circle 3 for further details. 


Microswitches 
GENERAL CONTROLS are now manufacturing in the 
United Kingdom a range of Klickswitches (micro- 
switches) and are combining a multitude of actuator 
sub-assemblies with the basic Klickswitches. 

The basic Klickswitches are: 

1. Pin actuator side mounting 

2. Plunger actuator with side or cover mounting 

3. Pin actuator with side or cover mounting 

4. Maintained contact model showing s.p.t.d. 

terminals and reset pin. 

The Klickswitch is a snap-action switch, built into a 
moulded phenolic case. 

A range of sealed enclosure type Klickswitches is 
also available. 

Circle 4 for further details. 
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Electronic Timers 

Timers ZS.18 are the latest addition to the ELEsTA 
range of electronic timers from Britec Ltd., and replace 
Models ZS.11 and ZS.14. 

Timers ZS.18 are used to delay the operation of 
output relay contacts, to control input or output 
circuits at pre-determined times or as automatic re- 
cycling timers to close the relay output contacts for 
(0-5 second repetitively at determined intervals; several 
ZS.18 may be combined into a programme controller 
for periodic or aperiodic batching, process control, 
ere, 

The ZS.18 timers are supplied either in a enmplete 
grey-enamelled metal housing with two terminal gland 
connections or in a black case with a multi-plug 
terminal and with a separate baseplate with a multi- 
socket terminal, thus enabling easy disconnection and 
reconnection, if desired; this multi-terminal has a low 
contact resistance. ELESTA voltage stabilisers are 
incorporated to ensure that the timing period is 
unaffected by mains fluctuations. 

Timing periods range from 0-15 second up to 1 hour. 


Ranges of Timing Periods: 
5 


0-15 1 second 15 100 seconds 
0-5 3-5 seconds 0-8 6 minutes 
1-5 10. seconds 25 16 minutes 
5 35 seconds 8 60 minutes 


Each timer is supplied for one range only. 
Operating voltage 220 V + 15%, 40-60 c/s a.c. 
Contact rating 220 V a.c. 6 amp ohmic load 
(2 change-over contacts per 


relay) 

Consumption About 5 VA (with working relay) 
Accuracy - + 3% with mains fluctuations 
of + 10% 

Control — By operating contacts or by 


repetitive and _ periodic half- 
second pulses to its output relay 
1 ELEstA ER.32 sub-miniature 
relay tube plus 3 ELesta ES.11 
sub-miniature stabilisers. 
Circle 5 for further details. 


| 
H 


Tubes = 
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Coulter counter Model D 


Flowmeter for Nuclear Engineering Industries 
METERFLOW Ltp. have developed a new flowmeter 
primarily for use in the nuclear engineering field. 

The flowmeter has been designed for use on heat 
transfer systems employing either high temperature 
water or, alternatively, terophenyl. The flowmeter 
has a maximum temperature rating of 400°C and is 
suitable for welding into rigs. The bearings employed 
are manufactured from silver graphite and general 
construction is of stainless steel. 

This meter can be used to measure either rate of flow 
or totalised flow to customers’ requirements. Overall 
linearity of meter would be better than + 1%, repeat- 
ability better than }%. 

Circle 6 for further details. 


Coulter Counter 

CouLTER ELeEctronics Ltp. have introduced a new 
Coulter counter, Model “ D”’, specially designed for 
the routine counting of blood cells in medical labora- 
tories. 

The new model is a similar and more compact 
version of the standard Coulter counter, utilising the 
same basic system 6f passing a suspension of blood cells 
through a small orifice simultaneously with an electric 
current. The individual blood cells passing through 
the orifice introduce an impedance change in the orifice, 
and are counted at a rate in excess of 5,000 individual 
cells per second. The number of cells counted is 
approximately 100 times greater than the usual 
microscope count to reduce the statistical error by a 
factor of approximately 10 and is completed in 20 
seconds. 

The count is automatically made by turning a stop- 
cock and depressing the count switch. The count is 
displayed on a decade counter; in the case of red blox id 
cells this is multiplied by 100 to give the number of cells 
per cubic millimetre. The white cell count per cubic 
millimetre is the figure shown on the counter. After 
noting the count the beaker is removed and the next 
sample positioned on the stand. No rinsing or cleaning 
of orifice tube is required between samples. The instru- 
ment is readily operated by a junior technician and as 
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maiy as sixty samples per hour can be dealt with. 

‘he instrument is contained in a single metal case 
(except for a waste bottle) measuring thirteen inches 
by tifteen inches and requires only plugging into the 
mains for immediate operation. It weighs 31 lb and is 
easily transported from one place to another. 

Circle 7 for further details. 


Twin Regulated Power Supply 

THis power supply has been designed primarily for 
computers but it is applicable for general purpose, 
heavy duty supply. The supply is of chokeless design, 
having a flat response from d.c. to beyond 500 kc/s. 
When pulsed from zero to full load at rise times up to 
1 microsec it maintains control with an output imped- 
ance of less than 0-5 ohms. 

Input—200-250 volts, 50 c/s. 

Output—Two independent 300 volt supplies each 
providing 500 mA. They may be series connected to 
give 300 V, with respect to earth, or parallel connected 
internally to give 300 volts at l amp. A version giving 
600 volts with respect to earth can be supplied. 

Stabtlity—%, change of input to % change of output 
is better than 400 : 1 

D.C, Resistance—Better than 0-1 ohms 

A.C. Impedance—Less than 0-5 ohms 1 c/s to 500 ke/s 

Ripple—Less than 1 mV r.m.s. 

Heater Supplies—Heater transformers to customers’ 
specification can be fitted, to deliver currents of over 
60 amp if required 

Style and Size—The unit is designed for 19 in. rack 
mounting with a 12} in. panel height and depth of 
16 in. maximum behind the front panel. Alternatively 
it can be supplied in an instrument case. 

Price—Basic Unit £230. 

The equipment is available from Startronic Ltd. 

Circle 8 for further details. 


Pendant Type Push-button Station 

SguarE D Ltp. have available a new range of pendant 
type push-button station. This new range, designated 
Class 9001, Type TYB, is available in nine sizes to 
accommodate any number of units from two to ten. 
Pendant stations are available completely assembled, 
or cases and operators are available separately. This 
marketing arrangement gives complete flexibility, 
since pendant stations can be assembled on site as 
required. 

The enclosures are of oil and dust-tight all metal 
construction and are designed to withstand the heavy 
usage imposed on pendant control stations. The oil and 
dust-tight features make these stations suitable for use 
in all types of industrial atmospheres. 

Also available on these stations is a “‘ wobble stick ”’ 
actuator. This actuator offers additional personnel 
safety. Pushing the lever in any direction actuates a 
set of contacts. Because of this method of operation, 
the “ wobble stick ’’ actuator is particularly suited for 
use as an “‘emergency stop” on a pendant station 
Where it is desirable to reach the operator quickly from 
any direction. All stations will be supplied suitable for 
the mounting of this actuator, but inclusion is not 
mandatory. 

Circle 9 for further details. 
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Oil-tight Push-button Switches 

SguarRE D LTD.’s new range of all-metal push-button 
switches incorporates a removable plastic colour cap 
which can be one of seven colours: red, blue, green, 
orange, brown, black or yellow. This plastic button 
gives a positive colour indentification and will not fade 
even under heavy usage. Any oil-tight push-button 
will be available with one of the seven colour caps 
already installed. 

Additionally, in order to reduce and _ simplify 
stocking, push-buttons will be supplied without colour 
caps. Colour caps are available separately in packets 
of 6 and 50. 

Circle 10 for further details. 


Series ‘‘R” Motors and Alternators 

Tus series from Walter Jones & Co. (Engineers) Ltd. 
comprises copper cage induction motors, synchronous 
hysteresis motors and alternators. All these machines 
employ B.S.2757 Class “B” insulation. The pre- 
packed ball bearings require no further lubrication for 
approximately two years. Ball bearing gearheads can 
be supplied with the ratios shown overleaf. Gears 
conform to B.S. 978 Class “ B”’. 

Four pole induction and four pole synchronous 
hysteresis type motors are included. The input is 
240 V, single phase, 50 c/s. 

Circle 11 for further details. 


Hardness Testers 

Two instruments are being marketed on behalf of the 
Shore Instrument and Manufacturing Co., of New York, 
by their sole agents for the United Kingdom and the 
Commonwealth (except Australia), Griffin & George 
(Sales) Ltd. 

The new Shore Scleroscope Model C.2 is an improved 
direct-reading instrument, simple and fast in use, for the 
testing of thin metal sheets such as hardened steel 
(from 0-006 in. thickness), cold rolled unannealed 
brass and steel (from 0-010 in.), and annealed sheets 
(from 0-015 in. thickness). 

It is also suitable for the testing of chilled iron, 
forged rolls, gears, axles and other machined parts. 

The diamond hammer used leaves no impression 
visible to the naked eye even on strip with a mirror 
finish. 

The Shore Scleroscope Model C.2 may be used 
freehand and this enables inspection to be made any- 
where along a production 'ine. 

The Model D Scleroscope substitutes a dial and 
pointer for the reading of hardness numbers instead of 
the vertical scale behind the hammer tube. The dial, 
being also graduated in Brinell and Rockwell C hardness 
numbers, facilitates direct reading in any of the three 
scales desired. 

It will test all the materials for which the Model C.2 
is suitable, such as razor blades, large die blocks, 
shafting, crankshafts, machine tool ways, railway 
wagon wheels and so forth. It is not recommended, 
however, for use freehand. A selection of clamping 
devices are available. 

One operator can make over 1,000 tests per hour on 
a quick-moving production line. 

Circle 12 for further details. 
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Elapsed Time Indicator 
BERGEN LABORATORIES INc., of the U.S.A., manu- 
facture a small, simple device for indicating the time 
elapsed in electrical and electronic equipments. This is 
known as the Chronistor. It is available in this 
country from Walmore Electronics. 

In appearance the Chronistor resembles a cartridge 
fuse. It is a small electrolytic bath with the anode in 
the form of a rod. The passage of current causes the 
anode to be deplated and the change in length of the 
anode, as shown on an engraved scale, indicates the time 
during which current has been flowing. Only a small 
current is taken by the Chronistor. 

This device provides a simple economical method for 
monitoring the operational life of electrical and 
electronic equipments. Also it is a convenient tool 
when it is desirable to replace certain components after 
a specified life, e.g. changing gramophone needles to 
save possible damage to valuable records. 

Length: 1} in. 

Diameter: } in. 

Standard time ranges: 100, 250, 500, 1,000, 2,500, 
5,000, 10,000 hours 

200 Q 

dependent on time range; 
varying from 34 wA_ for 
10,000 h to 3-4 mA for 100 h 
Voltage: d.c. (or rectified a.c.). 

Because of the low resistance of the Chronistor, a 
series resistor must be used with it. 

Circle 13 for further details. 


Resistance: 
Current: 


Transistorised Equipment for Teleprinter and 
Data Transmission 
Compact fully transistorised frequency modulated 
telegraph equipment to convert teleprinter or data 
intelligence into voice frequency signals and transmit 
the signal over telegraph circuits has been developed 
by Associated Electrical Industries Ltd. Designated 
Type CT24A equipment and made by AEI Tele- 
communications Division, the equipment can send and 
receive information via a maximum of 24 telegraph 
channels over any four-wire bearer circuit capable of 
transmitting the frequency range 300 c/s to 3,300 c/s 
and having a performance conforming to CCITT 
recommendations for an international speech circuit. 
The complete equipment with power supplies can be 
mounted in a standard 19 in. rack 9 ft high. Compactly 
assembled plug-in units using printed circuit wiring 
boards and small encapsulated filter and transformer 
units are employed so that a faulty unit can be un- 
plugged and replaced by a spare. Servicing can then 
take place on a test bench away from the rack. 
Operating speed is normally 50 bauds but operation 
up to 80 bauds is possible if a slight increase in the 
telegraph distortion can be tolerated. A pilot channel 
can be provided with the system for insertion at either 
300 c/s or 3,300 c/s which will correct for frequency 
asynchronism of the bearer circuit carrying the 24 
telegraph channels, where the bearer circuit is itself 
frequency multiplexed. Visual alarms are fitted which 
operate in the event of any power supply failure and for 
a fall of more than 10 dB in the received pilot level. 
The d.c. telegraph output can be derived from one of 
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two types of switching units, either a high speed 
polarised relay or a transistor switch. At present a 
relay unit is employed. 

Three items of test equipment can be provided to 
assist in aligning the terminal—a relay and telegraph 
test set, a level measuring set, and a frequency check 
unit—and can be mounted on the same rack. 

The equipment is operated from a 12-0-12 volt d.c. 
stabilised source, provided by rack mounted power 
units energised from a 100-120 volt or 200-240 volt a.c. 
mains supply. Power consumption for a fully equipped 
rackside of 24 channels is approximately 50 watts. A 
mains operated telegraph battery 80-0-80 V supply can 
also be fitted to the rack and will supply up to 25 mA 
per channel for a total of 24 channels. 

Circle 14 for further details. 


Transistorised Power Supplies 

ADVANCE COMPONENTS LTD. have added two more 
instruments to their range of laboratory power supplies. 
These are the Types P.P.2 and the P.P.4. Identical in 
appearance, both instruments give full overload protec- 
tion both to the instrument and any connected loads or 
supplies. 

They are both transistorised. 

The P.P.2 provides any required d.c. output from 
0 to 50 V up to a maximum current of 10 A and the 
P.P.4 from 0 to 80 V at currents up to 6 A. 

The incorporation of a Volstat constant voltage 
transformer ensures a high stability of output voltage 
while protection against either progressive or instan- 
taneous overloads is provided by an electronic trip 
circuit which operates within 0-2 ms of an overload 
occurring. 

An overload protected two range voltmeter and an 
ammeter switched to provide four current ranges give 
continuous monitoring. The current selection switch 
automatically adjusts the overload trip circuit to 
operate at 150%, f.s.d. 

Heat dissipation is effected by an airblower and a 
thermal cut-out gives protection against excessive 
internal temperatures. 

Circle 15 for further details. 


Transistorised power supply Type P.P.2 
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Wire Stripper 

THE standard model wire stripper from Hellermann Ltd. 
is useful for normal commercial use and will strip wire 
clean up to { in. long. An automatic device holds the 
jaws open without crushing. This tool is suitable for 
production stripping of lighter gauge wires, automatic 
wiring, radio and instrument wires and cables and 
telephone wiring. The blades of the new wire stripper 
are easily changed and the complete tool weighs 14 oz. 

The De-luxe model has been designed for use on 
aircraft and guided weapon cables and similar high 
quality precision work. The blade construction and 
holding power of the broad jaws permit fast, accurate 
stripping. 

This new De-luxe tool has been designed to strip 
without nicking or scraping wire and without marking 
insulation. Like the Standard Model, the De-luxe 
version weighs 14 oz. 


Circle 16 for further details. 


Ratio Totaliser Relay 

WHERE one or more flow signal transmitters and a 
pressure or temperature transmitter are employed in a 
control system, it is always necessary to employ one or 
more pneumatic relays in which the various signals may 
be combined to produce the final ‘‘ action ’”’ signal for 
the variable under control. The ratio totaliser relay 
now available from Hagan Controls Ltd. has been 
specially designed to fulfil this purpose. 

Basically, the new Hagan ratio totaliser relay consists 
of three receiving chambers containing sensitive 
diaphragms, and a fourth transmitting chamber 
containing a pilot valve and diaphragm. The four 
chambers are mounted in opposing pairs, the pairs being 
interconnected by a balance beam carried on a thin 
sheet steel fulcrum whose position is adjustable over 
wide limits. The output from the relay equals the 
algebraic sum of the moments of the three input 
pressure signals. 

In its standard form, the relay can perform simple 
addition, subtraction, comparison, multiplication, 


Aucust 1961 





Ratio totaliser relay 


q Standard model wire stripper 





Long range photo-electric equipment 


division, averaging of two input signals, provide 
proportional control action with or without integral 
(reset) action, provide derivative (rate) control action, 
or, when used in pairs, select the higher or lower of two 
input pressures. When fitted with a spring barrel the 
relay can provide proportional control against a fixed 
set point with or without reset action, reverse an 
input loading pressure, split an input.into two ranges, 
convert one signal range to another range, or provide 
pneumatic toggle switching action. The fitting of 
bellows elements in place of diaphragms in the input 
chambers increases the pressure range that the relay 
can accept and the range of its multiplication and 
division capabilities. 


Circle 17 for further details. 


Long Range Photo-electric Equipment 

THE long range photo-electric equipment (Series 
MPU.2) has been designed by Lancashire Dynamo 
Electronic Products Ltd. to be used in applications 
where the direct line of sight distance between the 
light projector and receiver units may be as great as 
1,500 yards (1,370 metres). 

The problem of spurious operation due to extraneous 
light is overcome by the use of a modulated light beam 
so that the photo-electric receiver is sensitive only to 
this modulation. Semiconductor techniques are used 
exclusively in the receiver unit and the system is 
arranged to fail to safety if tampered with. Suitable 
optical and mechanical arrangements are fitted on the 
standard equipment to enable initial alignment of the 
two units to be carried out readily. 

Apart from obvious applications as an intruder 
alarm the Series MPU.2 equipment can be used for 
navigational warnings, for example, to operate fog 
warning and also for on/off signalling where the 
expense of laying cables would be prohibitive. There 
are also a number of uses in industry where normal 
photo-electric units are inoperable due to brilliant 
ambient lighting, e.g. near furnaces. 

Circle 18 for further details. 
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Zener Diode 

A new reference diode, capable of dissipating 7} watts 
when used with an appropriate heat sink, is being 
introduced by Standard Telephones and Cables Ltd. 
It covers the range 6-8 to 50 volts with 5% tolerance. 
These silicon Zener diodes are manufactured using 
diffusion techniques and have a particularly low slope 
resistance. The maximum operating stud temperature 
is 125°C, allowing the minimum heat sink size. This 
extension of the SenTerCel range of Zener diodes will 
enable designers to use this circuit element for higher 
power voltage regulators, references, limiters and 
couplers. 

Circle 19 for further details. 


Silicon Diffused Mesa Transistors 

THERE are now four devices in the available range of 
Standard Telephones and Cables Ltd. silicon diffused 
mesa transistors. They fall into two categories 
according to their case outlines, the TK200A and 
TK201A being accommodated in the JEDEC TO-3 case 
(i.e. conforms to VASCA outline SO-5 and base SB2-2) 
and the TK250A and TK251A in the TO-9 case (i.e. 
conforms to vASCA outline SO-3 and base SB3-4). 
The following table gives brief data; fuller information 
is available on request. 





TK TK TK TK 
200A | 201A | 250A | 251A | Unit 


fr (min) at 20 Mc/s 50 100 50 100 Mc/s 
hfe (min) 

(Ik 20 mA 

Ver 9V) 8 20 8 20 
Dissipation 3 3 0-6 0-6 W 
Ven Max 40 40 40 40 Vv 
Vee Max 20 20 20 20 Vv 
View Max 6 6 6 6 Vv 
Ie max 0-5 0-5 0-25 0-25 A 
I, max 0-6 0-6 0-285) 0-285) A 


SO-5 | SO-5 | SO-3 | SO-3 
Outline 


TO-3 | TO-3 | TO-9 | TO-9 


























All types are available in sample quantities. 
Circle 20 for further details. 


Germanium Diodes 
FuLL production of three new germanium gold-bonded 
diodes is announced by Standard Telephones and Cables 
Ltd. Coded DK13, 14 and 15, they are similar to the 
existing diodes DK 10, 11 and 12 respectively, but have 
improved characteristics. For example, the maximum 
charge storage figure for each type is 6 10-19 cou- 
lombs, while the minimum forward current at 1 volt is 
100 mA. The maximum reverse voltage ratings are as 
follows: 

DK13 — 50V 

DK 14 80V 

DK15 100V 

The low storage and junction capacitance charac- 
teristics make these diodes ideal for fast switching 
circuits. 

Standard Telephones and Cables Ltd. gold-bonded 
diodes are sealed in miniature glass envelopes and 
have a double-ended coaxial configuration. 

Circle 21 for further details. 
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Controlling Moisture Contents 

A NEW moisture measuring unit for use with automatic 
electronic instruments is announced by Honeyweil 
Controls Ltd. 

Known as the Moist-O-Graph, it permits moisture 
content percentages previously considered unmeasur- 
able to be both measured and controlled; it is claimed 
that moisture contents above 40 per cent can be 
controlled in paper applications. 

The new unit is for use in the paper, textile, food, 
tobacco and other industries. Basic components for 
control systems are a detecting element, a low leakage 
cable, a Moist-O-Graph transmitter, a recording 
controlling instrument that will operate from O0—10 
millivolts input, and a final control element such as a 
valve or relay. 

Moisture content is controlled by detecting the 
changes in resistance as the product passes between 
two conductive surfaces, for example, between a 
machine roller and a detector roller or a metal chute 
and a probe. 

There are five models of Moist-O-Graph giving 
facilities ranging from simple measurement up to 
complex cascade control. The controller instrument 
may be installed remote from the detecting and 
transmitting units. The 0—10 millivolt transmitter 
output can be fed into any compatible instrument for 
indication, recording, control or re-transmission. 


Circle 22 for further details. 


Control Valve 

Hunt AND Mitton. automatically operated control 
valve for compression and transfer presses used in the 
plastics and rubber industry will slow down the 
motions of the ram on open and close strokes, give a 
neutral position to the ram at any part of its travels, 
and permit two pressure control: i.e. closure on low 
pressure and cure for high pressure. 

Breakage of the positioning pins of worn moulds is 
avoided. The ram can be stopped for easy loading and 
unloading. High pressure fluid is conserved and costs 
lowered. 

The valve will operate on either oil or water at 
pressures up to 4,000 Ib/in?. 

The valve may be automatically controlled for a 
timer or by remote manual operation. Speed control 
is obtained mechanically. 

No special tools are required for maintenance. The 
valve is constructed of high pressure cast bronze, 
stainless steel seat sleeve hardened to 550 Brinell, 
Stellite seating discs, hard chrome plated K-monel 
stem, Molybdenum steel spring and Neoprene rubber 
nvlon reinforced diaphragms. 

Circle 23 for further details. 


Medium Power Silicon Rectifiers 

STANDARD TELEPHONES AND CABLES LTD. have devel- 
oped an addition to the RS series of medium and high- 
power silicon rectifiers. Designated RS600, these 
new devices are rated at 25 amperes mean, and 
100 to 600 volts peak working voltage at 125°C 
maximum stud temperature. Maximum dissipation is 
30 watts. 
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These rectifiers are available either stud positive or 
stud negative, and suitable heat sinks to give full 
rating with natural air cooling at ambients up to 40°C 
can be supplied. 

Circle 24 for further details. 


AutoTutor 

U.S. [INDUSTRIES INC. (GREAT BRITAIN) LTD. is devel- 
oping a family of ‘‘ Teaching Machines ’’, or “ Auto- 
matic Tutoring’ devices. They present information 
to the student, measure his understanding of the 
material, and take corrective action if the student’s 
understanding is incomplete. The material presented 
is automatically adapted to the demonstrated needs 
of the individual student. 

The new device, called the Mark II AutoTutor, 
follows the introduction a year ago of the Mark I, a 
more sophisticated research-orientated device, at the 
Instruments, Electronics and Automation Exhibition 
held at Olympia. 

In operation, when the student sets up the machine, 
which looks like a portable television set, he sees a page 
of information, including pictures or diagrams, on an 
8in. x Ilin. screen. After studying the material, 
the student must answer a multiple-choice question on 
what he has read. 

To answer, he punches a lettered button on a single 
row keyboard. On his screen, a new page of informa- 
tion either (a) verifies his answers and proceeds with 
the course, or (b) explains his error and directs him to 
select another answer. Moving picture sequences, 
available on Mark I, have been eliminated on Mark II 
for reasons of cost. The student’s errors are auto- 
matically recorded for analysis by instructors. 

The AutoTutor can be used to teach virtually any 
subject, from elemeniary algebra to advanced elect- 
ronics, or equally from fault-finding to problem 
solving and decision making techniques. 

The intrinsic programming tutoring method em- 
ployed in the AutoTutor can also be implemented in 
specially prepared “ scrambled books ” or TutorTexts, 
in which each answer choice is identified with a page 
number. The page numbers are assigned essentially at 
random so that the reader cannot progress from one 
page to the next except by making an active choice of 
an answer. TutorTexts embodying this principle are 


Mark II AutoTutor 
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expected to be published in the U.K. during the 
autumn. 

AutoTutor courses already available for immediate 
delivery include: 

Introductory Algebra 

Introduction to Computer Mathematics 

Goren’s Bridge for Beginners 

Elementary Electronics 

Use of the Slide Rule 

Foundations in Trigonometry 

Study of Oscilloscope 

First year Electronics 

Mathematical Essentials for Science and 
Electronics. 

Price of the Mark II AutoTutor imported into this 
country will be £470. Cost of standard courses varies 
from £10 to £100. 

The Mark II AutoTutor will be manufactured in 
this country by Burtonwood Engineering Company Ltd. 

Circle 25 for further details. 
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.Cannon Plugs 


CANNON ELEcTRIC (GREAT BrITAIN) LtTp. now have 
available a new range of plugs. These include plugs 
with crimp snap-in contacts for high altitude sealed 
applications. 

Insert arrangements with 19, 15, 25, 26, 37 and 50 
contacts are available in a number of small sizes. 

These plugs meet the MIL-C-5015 requirements 
and the crimp snap-in contacts conform to MS3190 
dimensions. 

Circle 26 for further details. 


Cathode Ray Tubes 
THE M-O Valve Co. Ltd.’s range of double-gun helical 
p.d.a. cathode ray tubes has been further extended by 
the addition of a 5 in. diameter tube, Type 1300F, for 
use in general purpose oscilloscopes where two indep- 
endent signals are displayed on a common time base. 

The helical post deflection acceleration has the 
advantage of giving increased brightness and sensitivity 
compared with non p.d.a. tubes. 

Deflection sensitivity in the x direction is 20 V/cm 
and in the y direction 12-5 V/cm with a gun voltage of 
1-2 kV and a final anode potential of 4 kV. The line 
width is approximately 0-5 mm. 

The minimum useful scan in the horizontal direction 
is 10 cm but in the vertical direction the common 
window is 7-5cm. Side pin connections to the deflector 
plates contribute to low input capacitance. Overall 
length, excluding base pins, is 40-5 + 0-5 cm. 

Circle 27 for further details. 
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Infracord Spectrophotometer 

A NUMBER of new features have been introduced 
by Perkin-Elmer on their Infracord spectrophoto- 
meter and this improved model is now in full 
production. 

The instrument gives an automatic record of an 
infra-red spectrum from 2-5 to 15y. The standard time 
of 12 minutes for a complete spectrum has been care- 
fully chosen to allow accurate quantitative measure- 
ments to be made. The new two-speed drive preserves 
this scanning speed but also allows fast survey 
spectra to be run in 3 minutes. These rapid scans 
can be used except where the highest accuracy is 
needed, and allow a considerable saving in the analyst’s 
time. 

A new slit system has been incorporated. This gives 
improved resolution, especially at short wavelengths, 
and in addition the slit programme may be set at a 
number of different levels. The narrowest programme 
is used where the highest resolution is required, while 
wider programmes allow a considerable improvement 
in quantitative accuracy. 

The changes have also allowed a redesign of 
the front panel. The instrument is simply operated 
by three control knobs on the front panel. The 
mains switch and two setting-up controls are 
located in a small panel at the side of the instru- 
ment. 

Circle 28 for further details. 


Wrapped Joint Connections 

SOLDERLESS wire connections may now be made 
utilising Sealectro ‘‘ Press-Fit’’ p.t.f.e. terminals. 
The new development is announced by Sealectro 
Corporation, and is made available through the 
introduction of the new “ Press-Fit ” Part No. FT-WJ- 
100 feedthrough terminal. 

The FT-WJ-100 is rectangular in shape, with 
truncated circular ends. The chassis is prepared with 
a punch, forming a rectangular shape with bevelled 
entrance. The new “ Press-Fit”’ terminal, when 
pressed in and properly seated, provides extremely 
high torque resistance. 

The stud is rectangular with prescribed cross-section 
configuration for optimum contact and mechanical 
holding power on the wire. The unit is 1-2 in. overall 
in height, with a lug above the chassis of 0-460 in. and 
below 0-459 in. The cross-section of the lug is 0-045 x 
0-036 in. Chassis mounting hole calls for inside 
measurement of 0-112 x 0-175 in. diameter. 

Circle 29 for further details. 


Epitaxial Germanium Transistor 
RCA have available the 2N934, a new epitaxial 
germanium transistor. 

: “4 2N934 is designed for high-speed applications. 

t has: 

Maximum collector-current rating 200 mA 

Collector-to-emitter saturation voltage 0-3 volt at 
Ic = 40 mA 

Total stored charge 400 pC 

Minimum beta (hrg) at high collector current 30 at 
Ic = — 100 mA, Vcr = 0-5 volt. 

Circle 30 for further details. 
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Drift-field Power Transistors 
RCA announces the 2N 1905, 2N 1906—two new diffused- 
collector-graded-base power transistors of the ger- 
manium p-n-p type. These drift-field types utilise a 
combination of diffusion and alloying techniques to 
provide a built-in accelerating field in the base region 
This field makes possible a wide frequency response and 
a linearity of characteristics over the entire operating 
collector-current range not available in conventiona 
power transistors. 
RCA-2N 1905, 2N1906 are particularly useful a 
high-power high-speed switches in d.c.-to-d.c. con- 
verters, and computers for data-processing equipment 
as ultrasonic oscillators, and as large-signal wide-ban‘ 
linear amplifiers. 
The 2N1906 differs from the 2N1905 in having a 
higher collector-to-base voltage rating, controlled 
switching characteristics, and controlled saturation 
voltage and beta at high current levels. 
Circle 31 for further details. 


Connectors 
QUICKER and simpler assembly of electrical connector 
in equipment such as computers, telephone distributio 
boards and instrumentation units are the advantages 
claimed for a new connector assembly introduced by 
G.E.C. Installation Equipment Group. The ne 
product can be incorporated in circuits up to 660 volts 

The connector assembly consists of a plated bras 
terminal unit and a specially-shaped porcelain block; 
large number of these being held in a simple, galvanised 
steel channel unit. 

Any individual connector can be removed from thi 
channel without dismantling the bank of connecto! 
simply by slackening a retaining end-clamp and sliding 
the connectors along the channel, turning the selected 
connector through 45° and lifting it clear. Thus, 4 
connector assembly can be added to or reduced to st" 
varying requirements. | 

To achieve this quick assembly feature, the base! 
the porcelain block is chamfered. A press stud hole 4 
the top of the block allows a cover to be fitted, and the 
is a groove in the side of the block to hold an index ca 





Thi 
app 

| 
for | 
unit 





Crane ¢ 


Crane 


DEWHU 
of crane 
for cran 
each set 
1. 
2. 
3. 
The e 
squirrel | 
550 V. 
The d 
Shields fc 
Proof she 
include s 
interlock 
The pre 
type trip] 
or 4 moti 
as standa 
protected 
Circle 3 


Magnetic 
AMPEX GR 
of high sp 
Tange of fe 
The broa 
from the re 
elemeter 

Which prio 
American . 
ferrite cores 
Memory sy: 
of the large 





Avucust 1% Avcusr 194 








used- 

ger- 
lise a 
es to 
gion 
se and 
rating 
tional 


ful as 
con 
yment 
»-bani 


ving 4 
trolled 
aration 


nector 
ibution 
antages 
iced bi 
re new 
() volts 
d_ bras 
block; 4 
lvanisee 


-om this 
nnectors 
dl sliding 
selected 
Thus, ¢ 
d to suit 
a base / 
d hole # 
and thet 
dex cat 


ust 1% 


This is a particularly useful feature for telephone 
appiications. 

The connector assembly is non-tracking and suitable 
for use in humid atmospheres. Three sizes, a telephone 
unit, a 30 amp unit and a 40 amp link unit, fit into a 
standard size of channel. 

Circle 32 for further details. 
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Crane Control Equipment 


DewHuRST & PARTNER LTD. have added to their range 
of crane control equipment. Available in two sizes, 
for crane ratings of 50 amp and 100 amp respectively, 
each set of equipment comprises: 

1. drum controller 

2. protective panel 

3. resistance cubicle. 

The equipment is suitable for use with 6 terminal 
squirrel cage and slip-ring motors to a maximum of 
550 V. 

The drum assembly is fitted with individual arc 
shields for each contact and is enclosed in a weather- 
proof sheet steel case. Additional features available 
include spring return to OFF position, and OFF position 
interlock with two shunt limit contacts. 

The protective panel is fitted with the new Dupar H 
type triple pole main contactor and is suitable for 2, 3 
or 4 motion cranes, fitted with two overloads per motion 
as standard. The resistance unit is enclosed in a 
protected type case. 

Circle 33 for further details. 


Magnetic Core Memory Systems 


AMPEX GREAT BritaIN Ltp. has supplemented its line 
of high speed digital tape handlers with a complete 
range of ferrite core memory systems. 

The broadened Ampex computer product line results 
from the recent acquisition by Ampex Corporation of 
Telemeter Magnetics, Inc., Culver City, California, 
which prior to the merger was one of the largest 
American firms specialising in the manufacture of 
ferrite cores, wired ferrite-core arrays, and ferrite-core 
memory systems. The firm’s customers include many 
of the largest American computer manufacturers, U.S. 
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defence agencies, and industrial and educational 
research establishments. 

Products manufactured by the new Ampex division 
include square-loop coincident-current ferrite cores and 
wired core arrays, as well as partial-flux linear word- 
select cores and arrays with switching times as fast as 
one microsecond. Special manufacturing techniques 
permit the use of ferrite cores having an outside 
diameter of only 0-030 inches in core storage planes. 

Ampex Great Britain will now market the wide range 
of packaged standard memory systems produced by 
the new Ampex division. These systems, utilising 
square-loop ferrite core arrays, complete with the 
necessary solid-state electronics, have been designed to 
perform a variety of memory operations including 
random access, sequential load-unload, interlace load- 
unload, and other functions required for digital data 
storage and handling. 

Included as basic elements of these packaged devices 
are flexibly designed memory and address registers, 
load and unload counters, write drivers, read amplifiers 
and associated control circuitry. A memory cycle of 
six microseconds and an access of 2-5 microseconds 
are typical operation times of these units. 

The modular construction of the units permit 
compact combinations of standard “ off-the-shelf ’”’ 
ferrite-core stacks, printed circuit boards, and power 
supplies to meet most digital system requirements for 
buffers, general memories, and format translation 
function. 

Circle 34 for further details. 


Continuous-flow Refractometer 
THE Hilger & Watts continuous-flow refractometer has 
now been redesigned in three separate versions for 


. different applications. 


1. Type M540—A _ self-contained rack-mounted 
unit for use in temperate conditions where the atmo- 
sphere is clean and the pressure normal. Its electronics 
are mounted adjacent to the measuring unit. 

2. Type M541—The measuring unit is in a special 
industrial case protecting it from dirt, humidity, and 
oil vapours. Its associated electronics are in a separate 
unit, which can be sited away from the measuring head 
in less arduous conditions. 

3. Type M550—A bench-mounted model whose 
sample cells are filled through a funnel so that it is 
particularly suitable for rapid batch working in test 
laboratories. 

All three instruments compare the refractive index 
of a sample with that of a standard liquid. With 
liquids comprising only two main components, the 
comparison often provides a good measure of concentra- 
tion. 

A refractive index varies considerably with tempera- 
ture and it is important to operate the instrument in 
stable conditions; to this end, the fused glass and 
stainless steel reference cells are immersed in a 
temperature-regulating bath. If the temperature 
control has to be still better than this, a heat exchanger 
for stabilising the temperature of the sample and 
reference liquids can be made available. 

Measurement is by means of a null-balance system. 
Any change in the refractive index of the sample 
unbalances the system, which is automatically brought 


1019 




















back to balance by a servo drive. The electrical 
output is linearly proportional to the difference 
between the refractive indices and can be recorded, 
displayed, or used to initiate a control system (a special 
monitor control unit is available as an accessory). 

An important advantage of this system is that it 
allows the instruments to be operated for long periods 
without attention. A slight disadvantage is that, as 
light is measured after its passage through sample and 
reference, the liquid must not be too turbid. A 
refractometer for dark liquids working on a slightly 
different principle is under development. 

Circle 35 for further details. 


Digital Voltmeter 

Wir an electrical performance identical to their 
bench model LM 902-2, Solartron now have a flush 
panel version digital voltmeter LM 902-2R for standard 
19 in. rack mounting. D.C. voltages from 100 pV to 
1-599 kV are presented as a 4 digit display in decimal 
form with polarity discrimination. Display is by means 
of optical projection and is free from the ambiguity 
common to other systems of digital presentation. Red 
and black backgrounds signify positive and negative 
inputs respectively. 

Voltage measurements are covered in 5 ranges. The 
input impedance is 10 MQ, except on the two lower 
ranges, which have impedances of 1 MQ and 100 kQ. 
The long term accuracy is +0-1% of maximum reading 
on each range. Two additional high impedance 
voltage ranges of 100 V and 1 kV have input imped- 
ances of 100 MQ and a measuring accuracy of +0-5%,. 

The read-out time is constant at 280 milliseconds 
irrespective of the voltage input, which may be 
‘ floated’ up to 700 V with respect to earth. 

A “check” position on the range switch permits 
zero setting and a calibration check. The internal 
Zener reference can be preset to its precise value and 
corrected if necessary against the built-in Weston 
standard cell. 


Digital 


voltmeter 





Under normal (Auto) operation voltages are 
measured continuously, any variations causing the 
instrument to display a new reading. For maximum 
versatility of application, the LM 902-2 has an adjust- 
able “ dead zone” which can (within limits) make the 
instrument insensitive to small changes in voltage. 
Thus, it is possible to obtain jitter-free readings in the 
presence of small transient changes. 50 c/s ripple 
components that may be present on the voltage to be 
measured can be attenuated or rejected by switching 
in short or long time constants on the input circuit. 
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When switched to SAMPLE mode of operation a single 
voltage reading is taken, either by manual operation 
of a panel button or by remote electrical command. 
This reading will remain on display until a succeeding 
sample is taken. 

Two 50-way sockets at the rear provide decimal 
coded digital information, polarity and print command 
signals suitable for feeding into a Venner TSA 65 
printer and an additional display unit. 

Circle 36 for further details. 


Audio Frequency Signal Generator 

TuIs instrument manufactured by Egerton Tool & 
Instrument Co. Ltd. is intended to fill the gap between 
low-priced mass-produced oscillators and high-precision 
laboratory instruments. Being simple, portable and 
robust, it is particularly suitable for use by servicemen, 
teaching institutions, or as a _ general laboratory 
signal source. 


Specification 

Ranges: es a 20 - 200 c/s 
"xe" 200 - 2,000 c/s 
*<toe” 2,000 - 20,000 c/s 

Output: 1-0 volt r.m.s. maximum from a source 


impedance of 1,000 ohms. Output ampli- 
tude constant to within — 0-1 dB over 
entire frequency range 

Not greater than 0-3% above 50 c/s 
Not greater than 0-5% between 50 c/s 
and 20 c/s 

Not greater than 0-1% at any frequency 


Signal harmonic 
content: 


Supply harmonics: 


Drift: Ten minutes after switching on, the fre- 
quency drift is not greater than 0-1°%, of 
the indicated frequency for temperature 
changes between 10°C and 22°C or supply 
voltage variations of + 5%. 

Supply: 220/240 V 50 c/s 

Consumption: 15 VA 

Dimensions: 84 x 5} x 7} in. high 

Weight: 6 lb 6 oz. 


Circle 37 for further details. 


Rototherm Thermometer 

BRITISH ROTOTHERM Co. Ltp. have designed a bi- 
metal thermometer so that it can be re-calibrated 
without calling in a skilled technician. 

Named the “ Zero Re-set’’, the thermometer was 
originally planned for installations in countries where 
there is a high proportion of unskilled labour and where 
waiting for skilled men to re-set a thermometer can 
cause long delays. It is now anticipated that this 
instrument will be equally useful in this country on 
occasions when skilled labour is not readily available. 

The re-calibration procedure is simple. At the lower 
back of the vertical head of the thermometer is 4 
countersunk instrument screw stamped “ RS—Re-set”. 
After removing the screw, two turns of a 2 BA Allen 
key will loosen the locking screw and allow the thermo- 
meter stem to be rotated. This rotation moves the 
pointer and allows adjustments of up to 50 per cent of 
the scale range. A stop is incorporated in the locking 
device which makes it impossible to damage the instru- 
ment. 

The thermometer is at present available with 2} in. 
4 in. and 7 in. dials in the vertical pattern in all stand- 
ard temperature ranges. Horizontal patterns of this 
thermometer will be available shortly. 

Circle 38 for further details. 
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Portable Water Demineraliser 


THE Permutit Co. Ltd. now have available the Mark 7 
portable ‘‘ Deminrolit’’ water demineralising unit. 
This consists of a plastic body accommodating a 
battery-operated tester and control valves, plus a 
detachable plastic cartridge containing a bed of 
intimately mixed ‘ Zeo-Karb”’ cation and “ De- 
Acidite ’’ anion exchange materials. When water passes 
down through this column, virtually all ionised solids 
are removed, resulting in demineralised water of a 
quality satisfying the B.P. specification for purified 
water. 

After treating its rated capacity, the cartridge is 
replaced by a regenerated one and further treatment 
can then continue. Permutit have a speedy cartridge 
exchange system to ensure continuity of supply. The 
complete Mark 7 portable ‘‘ Deminrolit ’’ unit plus a 
spare cartridge costs £35, and replacement cartridges 
cost £5 6s. Od. for five. 

Circle 39 for further details. 


Mechanical Seals 


SEALOL INc. have now established a company in the 
U.K. for the manufacture and sale of their products, 
previously obtainable here under licence. 

Sealol Ltd., the British company, is now introducing 
the latest version of Sealol mechanical seals, a face-type 
seal incorporating a welded metallic bellows which 
consists of a series of precision washer-like plates 
welded to form convolutions. Each plate is individu- 
ally die-formed, and accurate dimensional and perform- 
ance tolerances are maintained. These plates can be of 
any weldable material including stainless steel and the 
seal is thus suitable for handling liquids of a corrosive 
nature. The bellows seal can withstand temperatures 
up to 1500°F and pressures over 1,000 Ib/in® and if 
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necessary seals to operate at pressures over 2,000 Ib/in? 
can be specially produced. 

The Sealol seal is used on power take-off shafts, fuel 
pumps (aircraft and rockets), oil refinery pumps, 
turbine drive auxiliaries, charge machines and actua- 
tors (atomic energy reactors), hydraulic pumps and 
motors, vacuum pumps and jet engine main shafts. 

It is supplied in over thirty standard sizes with 
outside diameters from approximately 1 in. to 5 in. to 
fit shafts ranging from } in. to 4 in. in diameter. 

Another Sealol product available here for the first 
time is a series of miniature non-return valves which 
are suitable for either gases or liquids and are available 
with soft seats as well as metal to metal. 

Circle 40 for further details. 


Type B.04 Relay 

THE switching of reiatively high and inductive loads 
by a small input source is a feature of B. & R. Relays 
Type B.04, which may be fitted with one normally open 
or normally closed vacuum switch together with up to 
three make, break or changeover type B.O. contacts. The 
relays are 4} in. long and, depending upon the contact 
arrangement, up to 3} in. high. The operating position 
is universal and the weight is approximately 10 oz. 

Circle 41 for further details. 


Pneumatic Power Positioner 

A NEW small pneumatic power positioner capable of 
controlling unbalanced loads of up to 150 !b is now 
available in the U.K. from Hagan Controls Ltd. 

The positioner is designed to drive valves, dampers 
and other control devices in any conditions, and has 
an accuracy rating of +1%. 

With 100 lb air pressure under no load the positioner 
requires 1-5 seconds to complete a stroke movement. 
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Frequency response of the unit with no load at 10% 
peak to peak input signal is 1-3 c/s. At 5°%% peak to 
peak, frequency response is 0-5 c/s. 

Circle 42 for further details. 


High Sensitivity On/Off Controller 


THE controller is based on the interruption of a light 
beam, which is focused on to a photo-transistor, by a 
small flag attached to a normal moving coil or moving 
iron calibrated instrument. 

A very high full-scale sensitivity is possible on the 
moving coil instrument as there is no additional load 
on the movement. The normal maximum sensitivity 
is 20 pA with a 4,500 ohm coil; an even higher sensitivity 
is available with a special magnet system. 

The controller is completely mains operated at 
200/250 volts, 50 cycles. 

An isolated output circuit giving single pole double 
throw switching is provided and in addition a circuit 
giving mains voltage signals for warning or mains 
solenoid operation. This is derived from a single pole 
double throw switch and also provides for the signal 
lamp operation within the controller. The isolated 
output will switch 3 amp a.c. at 200/250 volts and the 
second circuit will supply 3 amp at 200/250 volts a.c. 
The instrument accuracy is to BS.89.1954. The 
control sensitivity is approximately 1%. 

The controller includes transformer, rectifiers and 
relays, etc., in one box or alternatively the instrument 
can be remote from the control box with a 6 ft length 
of multi-conductor cable. It is available as an up- 
sensing, down-sensing or combined up and down 
sensing controller. 

If only one set point is required then this may be 
adjusted by external shunts or multipliers to any 
convenient sensitivity. 

The circuit is arranged so that failure of power 
supplies, light sources or relay windings result in the 
associated relay returning to the de-energised position. 

A suitable mains fuse is provided on the front of the 
controller and the transformer and rectifier circuit is 
fused internally. 

In addition to providing remote indication of the 
measured quantity the controller is suitable for: 

Temperature warning or control 

Dimensional sorting in conjunction with a suitable 

transducer 

Control of battery charging 

Control of any quantity which can be measured by a 

suitable transducer having an electrical output 
which can be fed to the controller. 

Circle 43 for further details. 


Synchronous Hours Counter 


MEASURING INSTRUMENTS (PULLIN) LTp. have gone 
into full production with a synchronous hours counter. 

It may be used effectively for measuring the life of 
electrical equipment, checking the replacement period 
of electronic valves, planning overhaul programmes for 
working machinery, also for life testing prototypes in 
laboratory duration testing, to name only a few 
applications. 

The synchronous hours counter is fitted with a self- 
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starting synchronous motor, so that the indication is 
correct even though the on periods are of very short 
duration. The counter is fitted with two 12 in. con- 
necting leads, and is designed to be connected in 
parallel with the mains connections to the equipment 
whose operating time is being measured. 

The hours counter indicates from 1/10th hour up to 
99999-9 hours, being fitted with 6 digit drums—the 
sixth measuring 1/10th hour intervals. They may be 
supplied for 100/125 V a.c. or 200/250 V a.c. for either 
50 or 60 cycle supply. Current consumption on the 
200/250 V, 50 cycle, unit is approximately 10 mA. 

Circle 44 for further details. 


Instruments for Schools 


MEASURING INSTRUMENTS (PULLIN) LTD. are now in 
production with a series of instruments for schools. 
Provided with special back clips for fixing to desks or 
lecture tables, the new instruments may be used either 
for demonstration purposes or individual experimental 
work. 

Fitted in round cases, either 4 in. or 6 in., of pressed 
steel, the school instruments are extremely strong, and 
front connections are provided. 

Two movements are available for both ammeters 
and voltmeters, either moving coil or moving iron— 
ranges are from 100 yA to 500 A and for voltmeters from 
5 V to 1,000 V. 

The school instrument can also be supplied as a 
dynamometer wattmeter. 

Circle 45 for further detarls. 


Perminduct 3-phase Synchronous Motors 

THE construction of the rotor of these motors comprises 
a central permanently magnetised core around which 
are assembled annular laminations and copper conduc- 
tors to form the familiar squirrel cage. 

The core utilises a high remanence alloy and the 
general design of the rotor assembly is such as to 
minimise the de-magnetising effects on starting and 
synchronising. 

These motors are designed and manufactured by 
Walter Jones & Co. (Engineers) Ltd. 

Circle 46 for further details. 


“ Press-Fit” Test Jacks 
EmpLoyinG beryllium copper contacts, “ Press-Fit” 
p.t.f.e. test jacks offer an extended life in excess of 
100,000 insertions and withdrawals with no appreciable 
increase in contact resistance. Accelerated life tests 
currently being conducted show that these components 
meet or exceed all normal application requirements. 

Sealectro offers a complete range of p.t.f.e. test jacks 
featuring the ‘ Press-Fit”’ design which permits 
instantaneous installation in a punched or drilled 
chassis. The body is available in all standard coding 
colours for identification of test points. Jacks are 
available to fit standard 0-040 in., 0-050 in., 0-060 in. 
and 0-080 in. probes. Circuitry connection from the 
test jack may be stamped lug, single or double turret, 
or other configuration to meet specific requirements. 
The terminal lug is plated gold flash over silver. 

Circle 47 for further details. 


Avucust 1961 











Camby 


Electr 
THE n 
microg 
water 
resulte 
bridge 
Mark | 
This 
concen 
water. 
methoc 
of the 
hydrog 
ing ce’ 
are not 
solutio. 
all nor 
Hydraz 
now wu 
withou’ 
Agre 
compet 
power | 
(05 ug 
Beca 
requires 
no filte 
feedwat 
The 
indicati 
where c 
but ade 
being c 
accuracy 
detectio 
mainten 
simple o 
The a 
enclosed 
necessar 
bridge 
recorder: 


Avucust 





to 
he 
be 
er 
he 


ses 
ich 
uc- 


the 
to 
and 


by 


” 


; of 
ible 
ests 
“nts 


icks 
nits 
lled 
ling 
are 
) in. 
the 
ret, 
nts. 


961 











Cambridge dissolved oxygen analyser Mark IV 


Electrochemical Dissolved Oxygen Analyser 
THE need for accurate and continuous measurement of 
microgramme quantities of dissolved oxygen in the feed- 
water of modern high pressure generating plant has 
resulted in the design and development of the Cam- 
bridge electrochemical dissolved oxygen analyser, 
Mark IV. 

This instrument is specific to oxygen down to 
concentrations below 1 in 2,000 million grammes of 
water. This is made possible by the gas transfer 
method of analysis in which the oxygen is scrubbed out 
of the sample water by a re-circulating stream of 
hydrogen and transferred, in gas phase, to the measur- 
ing cell. As the electrodes in the measuring cell 
are not in the sample water, but are immersed in a 
solution of known composition, they are unaffected by 
all non-volatile impurities such as iron or copper. 
Hydrazine, morpholine, cyclohexyline and all chemicals 
now used for feedwater conditioning are equally 
without effect. 

Agreement with chemical tests, as carried out by 
competent and independent chemists at a number of 
power generating stations, is better than 0-005 ppm 
(0-5 ug/l). 

Because of the gas transfer system the instrument 
requires no chemical dosing, no ion exchange columns, 
no filters and is almost completely independent of 
feedwater temperature and pressure. 

The E.C.D.O. analyser provides extremely fast 
indication of concentration changes in the ranges 
where oxygen ingress may vary rapidly, with slower 
but adequate responses when low concentrations are 
being continuously monitored to a high degree of 
accuracy. Facilities for zeroing, calibration and leak 
detection are built into the instrument and routine 
maintenance has been reduced to a small number of 
simple operations. 

The apparatus consists of an analysing panel in an 
enclosed metal cabinet, a subsidiary panel carrying the 
necessary valves, regulators and coolers, and a Cam- 
bridge Model DE electronic recorder. In multipoint 
recorders the electrical controls are housed in a drawer. 
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Up to 12 analyser panels may be connected to one 
electronic recorder and each analyser may itself, by use 
of a suitable manifold, sample from a number of points. 

Performance specifications are as follows: 

Ranges: Six ranges in each instrument: from 
0—0-01 ppm by weight (or cm#*/l) to 
0—0-40 ppm by weight (or cm?/l) 

Better than 0-0005 ppm by weight (0-5 ug 
litre) or ranges 0—0-01 ppm or 0—0-02 
ppm 

Within 0-0001 ppm by weight (0-1 pg 
litre) on ranges 0—0-01 ppm or 0—0-02 
ppm 

Dead Time (i.e. time that elapses before 
O, changes begin to register): less than 
10 seconds 

Half Time (i.e. the time within which half 
the final value is registered): 50—55 
seconds on ranges 0—0-10, 0—0-20 and 
0—0-40 ppm, 5 minutes on ranges 0—0-01 
0—0-02 and 0—0-04 ppm 

Equilibration Time (i.e. the time in which 
the final value of any change is registered : 
3—4 minutes on ranges 0—0-10, 0—0-20 
and 0—0-40 ppm 

25—30 minutes on ranges 0—0-01, O—0-02 
and 0—0-04 ppm. 

Circle 48 for further details. 


Accuracy: 


Sensitivity 


Response: 





MagTrak Relay 

THE Weston MagTrak (TM) relay, introduced by the 
Weston Instruments Division of Daystrom, has been 
designed for increasing relay reliability by increasing 
the initial contact pressure. 

The MagTrak contact pressure aiding feature consists 
of the addition of a soft iron bead on the moving 
pointer and addition of a permanent bar magnet 
assembly on each adjustable index arm. When the 
pointer reaches the control point, the bar magnet pulls 
in the pointer and moving contact against the flexible 
index arm contact with a rapid snap-wipe action. The 
force, of the order of 20 to 40 milligrammes, is said to be 
sufficient to overcome contact films, even at low 
contact voltages. The quick, positive contact reduces 
transient arcing and so increases contact life and 
prevents the contacts from welding. 

The Model 1073 MagTrak carries one relay contact 
on the pointer of the instrument and the mating 
contact on a flexible platinum-iridium strip attached to 
an adjustable index arm. The moving coil of the metal 
relay has an additional winding isolated from the 
sensing winding which is placed in series with the load 
when the contacts are closed. Current passing through 
the load also passes through the additional winding and 
produces a pressure of about | to 3 grammes magnitude. 
This pressure assures a firm, positive make and causes 
compression of the flexible platinum-iridium contact 
on the index arm. 

Contacts once made must be reset by an interrupting 
technique. A push-button switch, mounted on the front 
of the case, is used to break the current through the 
meter locking winding. When this current is broken, 
the force against the compressed flexible contact is 
relaxed and the stored potential energy of the spring 
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becomes kinetic energy and kicks away the moving 
contact, with sufficient force to override the permanent 
magnet. 

Relays equipped with MagTrak are also capable of 
handling lower voltage loads without redesign of the 
instrument circuit and Weston has employed voltages 
as low as 6 volts in MagTrak instruments. 

Circle 49 for further details. 


Oil Meter for Very Low Flow Rates 

AN oil meter which can measure accurately the flow 
of fuel oil at rates as low as 1} gallons per hour under 
heads as low as two feet is now available from Walker, 
Crosweller & Co. Ltd. 

Previously it has not been possible to measure 
such low rates of flow with this standard type of 
instrument. 

The instrument, which is of the integrating type, is a 
specially calibrated version of the company’s standard 
} in. Arkon oil meter which is normally calibrated to 
read flows down to 4 gallons/hour. This meter has a 
flat disc oscillating on its periphery—which makes it 
extremely sensitive. 

This sensitivity, coupled with lengthy and precise 
calibration, has made the new version possible. It is 
said to be accurate to within +1°%,. 

Circle 50 for further details. 


Gertsch Ratio Transformers 

Now available from The Wayne Kerr Laboratories 
Ltd. are two ratio transformers which provide accurate 
means of providing and measuring a.c. voltage ratios 
over a wide frequency range. Typical applications of 
these transformers are as ratio standards, in, for 
example, the ratio arm of a bridge, or as an a.c. 
potentiometer for checking resolvers, servos, trans- 
formers and computers. 

Known as the RT4 and RT5, the new transformers 
operate from 30—1,000 c/s and 50—10,000 c/s respec- 
tively and have a high input impedance, low effective 
series impedance and extremely low phase shift. 
Over the lower frequency range, ratio accuracies of 
0-001%, are obtainable; 0-01°%, accuracy is obtainable 
over the higher range. 
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q Wayne Kerr-Gertsch ratio transformer 


Oil meter 





Ratios are selected by operating five decade switc hes 
and a single-revolution potentiometer. This arrange- 
ment provides continuous resolution and readout of 
better than six significant figures, each ratio value 
being shown as a direct decimal reading. 

Both units have a terminal linearity of 0-001% anda 
small phase angle under loaded conditions—the actual 
size of the angle depending on the frequency and ratio 
settings. 

Effective series impedance of the RT4 is 4 ohms and 
its input inductance 500 henrys; comparable figures 
for the RT5 are 3 ohms and 150 henrys. Normal 
temperature range for both transformers is from — 15 
to +80 be 

Each unit is available either in a cast aluminium case 
or rack mounted with an aluminium dust cover. 

Circle 51 for further details. 


Ball Flow Indicator 
A 1 IN. size Arkon ball flow indicator is now available 
from Walker, Crosweller & Co. Ltd. 

The body of the indicator is made of gunmetal and 
flow is indicated by the movement of a white nylon 
ball under a toughened glass dome. The starting flow 
on liquid is } gallon per minute and on gas 2 cubic feet 
per minute. If the flow stops the ball drops out of 
sight. The movement of the ball cannot be missed 
even in a bad light and at a distance. 

Circle 52 for further detatls. 


All-PTFE Pump and Coupler 

ASSOCIATED ELECTRICAL INDUSTRIES LTD. have now 
produced a pump whose working parts are composed 
entirely of p.t.£e., and a coupler for p.t.f.e. tubing. 

The pump will be particularly useful for pumping 
corrosive fluids, or liquids which must be protected 
from contaminating influences. 

The new AEI pump is a diaphragm type and is 
self-priming. The vacuum-formed diaphragm and all 
the other p.t.f.e. parts in contact with the liquid being 
pumped are housed in a cast aluminium body which is 
bolted directly to a capacitor-run a.c. geared motor. 
The motor gearbox provides a 7:1 step-down to give a 
diaphragm reciprocation speed of 200 cycles/minute. 
Life of the diaphragm is more than 1,000 hours. 


Arkon ball flow indicator 





AvucGust 1961 








Py 
anu 
litre: 
Ove! 
widt 
oper 
a.c. ; 

In 
* bel 
coup 

Th 
telesi 
inser 

It 
p.t.f. 

Th 
been 
flow 
withs 
temp 
3 in. ¢ 

As 
be su 

Cir 


Fuel 
THE $ 
of an 
fuel o: 
VISCOS 
uneco 
efficie: 
Vise 
tory { 
indica 
The ¢ 
directl 
are ne 
The 
appro» 
on a le 
carryil 
top of 
cylinde 
filled ‘‘ 
The 
ViSCosi' 
wood ! 
ments 
heat te 
viscosit 
with tl 
After 
ment | 
describ 
into th 
extent, 
is then 
and all 
the tin 
prevent 
The « 
oil is t 
emerger 


AuGuST 








2 
of 
le 


nd 
on 
ow 
eet 


sed 


OW 


ed 


ing 
red 


is 
all 
ing 
1 is 
or. 
ea 


a 


961 





ump delivery at a 1 foot head is 2 litres/minute, 
andi at the maximum working head of 15 feet is 1-25 


litres/minute. Power consumption is 50 watts. 
Overall dimensions of motor and pump: length 10 in., 
width 5 in., height 5 in. Three models are available, to 
operate from 100/110, 200/220 and 230/250 volts 50 c/s 
a.c. supplies. 

Inlet and outlet ports of the pump are supplied 
“belled’” to accept the new 3 in. AEI p.t.f.e. pipe 
coupling. 

The new AEI p.t.f.e. coupler is a spring-loaded 
telescopic unit which expands to grip the tubing 
inserted at each of its ends. 

It enables p.t.f.e. tubing to be joined so that only 
p.t.f.e. is exposed to fluids travelling in the tubes. 

The coupler, when used with tubing whose ends have 
been “‘ belled ’’, causes no restriction whatsoever in the 
flow system; it is easy to assemble and is capable of 
withstanding pressures up to 50 Ib/in? even at elevated 
temperatures (e.g. 100°C). It is made in five sizes from 
3 in. diameter to 2 in. in ] in. steps. 

\ simple tool for “ belling ”’ the ends of the pipes can 
be supplied. 

Circle 53 for further details. 


Fuel Oil Pre-heat Indicator 


THE Shandon fuel oil pre-heat indicator will take care 
of any variations in viscosity between one batch of 
fuel oil and another which, in the absence of individual 
viscosity tests, can result either in excessive and 
uneconomical pre-heating or in reduced burner 
efficiency through under-heating. 

Viscosity determinations, normally requiring labora- 
tory facilities, can be made by the fuel oil pre-heat 
indicator in three minutes by unskilled personnel. 
The correct pre-heat temperature required is read 
directly from a clearly marked scale—no calculations 
are necessary. 

The instrument consists, basically, of a steel cylinder, 
approximately 1} in. diameter x 9 in. high, standing 
on a levelling base and fitted with a perforated plunger 
carrying the scale rod, which projects above the screw- 
top of the cylinder. The fall of the plunger in the 
cylinder is controlled by a cam, operated by an oil- 
filled ‘‘falling-ball” timing mechanism. 

The rod carries five separate scales, for atomising 
viscosities of 75, 110, 155, 200 and 400 seconds Red- 
wood No. 1 respectively, these covering the require- 
ments of most types of burner in normal use. Pre- 
heat temperatures for oils of a further seven atomising 
viscosities can be read from a simple chart supplied 
with the instrument. 

After the temperatures of the oil sample and instru- 
ment have been equilibrated by a simple process 
described in the instructions, the sample is introduced 
into the cylinder and the scale rod lifted to its fullest 
extent, where it remains locked by the cam. The timer 
is then turned through 180°, which releases the plunger 
and allows it to descend through the oil sample until 
the timer swings back to the locked position and 
prevents further descent. 

The correct pre-heat temperature required for that 
oil is then read off the scale rod at the point of 
emergence from the screw-top of the cylinder. 
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The actual temperature at which the test is carried 
out is immaterial, since the viscosity index of the oil in 
the timer is approximately equal to that of all normal 
fuel oils, so that both timer and oil sample will be 
equally affected by ambient temperature. 

Circle 54 for further details. 


Decade Resistance Box 

THIS resistance box from Levell Electronics Ltd. 
contains Erie high stability resistors of the fully tropical 
insulated cracked carbon variety. The resistors are 
initially selected to within 1% and the design is such 
that the resistance in circuit is always determined by 
at least two individual resistors. 

Four decade controls are provided by eleven position 
rotary switches fitted with pointer knobs. The switches 
have positive indexing and the contacts operate on the 
knife action principle. 

The change of resistance from one switch position to 
the next is clearly defined without the occurrence of any 
intermediate value or open-circuit condition. 
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The resistors are completely enclosed within a metal 
case which is connected to a separate shield terminal. 
Range: 10 ohms to 111,100 ohms in 
intervals of 10 ohms 
+1% at any selected value 
3 watts at 43°C; 2 watts at 
70°C 
Less than 0-05%,/°C 
Generally less than 0-001%% 
per d.c. volt applied 
Less than 0-2 uV per d.c. volt 
applied 
Average change after 12 
months is about 0-5% 
insulated screw type binding 
posts which also accommodate 
4mm banana plugs at ? in. 


Accuracy: 
Power rating: 


Temperature coefficient : 
Voltage coefficient: 


Notse level: 
Ageing: 


Terminals: 


spacing 
Size and weight: 91 x 4 x 4 im. (Le. 23-5 
10 x 10cm); 2 lb (i.e. 0-9 kg) 
Finish: Grey wrinkled metal case 


fitted with carrying handle. 
Control marks printed on a 
metal front panel. 

Leather case, Type LC1, with 
a shoulder strap, is available 
at small extra cost. 

Price: £12 10s. Od. 

Circle 55 for further details. 


Optional extra: 
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Circle 344 for further information 
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A SECOND branch of Coutts Bank is now 
equipped with an EMI Electronics closed- 
circuit television system, which enables 
customers and staff to inspect ledger 
sheets immediately, without waiting for 
them to be sent down from the accounts 
department. 

In this way, although the whole of the 
valuable ground floor space is devoted to 
banking activities, the staff has the same 
advantage as if the accounts department 
were in the same room. 

A girl operator in the ledger room places 
the required ledger sheet in a document 
scanner equipped with the latest type EMI 
closed-circuit TV camera. Television 
receivers in the manager’s office, the 
waiting room and the general office are 
mounted on turntables so that they can be 
swung around for viewing by different 
people. 


A Winston beryllium monitor, manu- 
factured by Winston Electronics Ltd., was 
recently exhibited at the American 
Industrial Hygiene Convention held in 
Detroit, Michigan. After the demonstra- 
tions at the Convention, the Winston 
beryllium monitor was taken to the 
American Atomic Energy Corporation in 
New York, where it was given exhaustive 
trials. As a result of these trials the 
instrument has been re-engineered to 
meet the special atmospheric temperatures 
and high humidities in which it is re- 
quired to work by the American Atomic 
Energy Corporation. 


THE introduction of Ekco transistor 
inverters has made a useful contribution 
to weight reduction in aircraft, being 
about half the weight of equivalent 
rotary converters. The first model to 
receive unlimited Air Registration Board 
approval is the Ekco Type E210. A fully- 
transistorised single-phase instrument, the 
E210 incorporates facilities for general- 
purpose applications and is_ stabilised 
against variations of input voltage and 
output load. It has an output rating of 
15 VA continuous running or 35 VA for 
Short periods. One of the first applications 
of this instrument is for operating the 
Sperry Gyroscope Type HL9. 


THE 50 MeV proton linear accelerator at 
the Rutherford High Energy Laboratory 
of the National Institute for Research in 
Nuclear Science, Harwell, is occasionally 
used in conjunction with targets con- 
taining liquid hydrogen. 
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Because of the explosion hazard which 
may arise from any leakage from vessels 
containing the hydrogen it has been 
considered necessary to sample con- 
tinuously the atmosphere in and around 
plant and storage areas. Two combus- 
tible gas alarms, supplied by Mine 
Safety Appliances Co. Ltd., of Glasgow, 
will be installed to monitor any leakage, 
one instrument sampling from six points 
around the experimental area and the 
other from a single point in the hydrogen 
storage area. 

Should a concentration of hydrogen in 
air at any time exceed 2°, (i.e. half the 
concentration which would form = an 
explosive mixture) the instrument will 
operate an alarm automatically. 


Tue Elliott 803 computer installed at 
Louisiana as the data processing unit of 
the Panellit 609 information and com- 
puting system in a Gulf States Utilities 
Power Station has completed 4,200 hours 
of continuous operation without a single 
failure of any sort. 

A similar Panellit 609 system, exhibited 
at the British Trade Fair in Moscow, has 
been bought by the Committee for Com- 
plex Automation in the Chemical Industry 
for installation in a major chemical plant 
in the Soviet Union.” 


FERRANTI Ltp. announce that their range 
of self-contained 3} in. artificial horizons 
designed for mounting on sloping instru- 
ment panels has received full A.R.B. 
approval. 

There are three instruments in the range 
compensated for installation at 10°, 15 
and 25° from the vertical, and are respec- 
tively the FH7L, the FH7J and the 
FH7K artificial horizons. 

The first application of these instru- 
ments has been in helicopters. 


De La Rue Butt Macuines Ltp. have 
just completed the installation of a 
Gamma 3 computer at the new Brack- 
nell premises of Dorothy Perkins Ltd. It 
is the first customer installation of its 
kind in this country. 


COMPANIES 


THE General Electric Co. Ltd. of England 
and Thompson Ramo Wooldridge Inc. 
(TRW), of Los Angeles, have formed a 
new joint British company—with head- 
quarters in London—to market industrial 
process control systems in Great Britain, 
the European Free Trade Area and the 
Commonwealth. The new company, 
International Systems Control Ltd., 
will start with a capital of £430,000 equally 
shared by the parent companies. 

The members of the Board of 1.S.C. Ltd. 
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are as follows: 
Chairman: Mr. O. W. Humphreys (Tech- 
nical Director of G.E.C.). 


Managing Director: Dr. D. N. Truscott 
(previously General Manager, Elect- 


ronics Division, G.E.C. Telecommunica- 
tions Group). 


Deputy Managing Director: Dr. E. M. 


Grabbe (Senior Staff Consultant on 
Automation, TRW). 
Director: Mr. G. W. Fenimore (Vice- 


President, TRW International). 
Director: Mr. W. A. C. Maskell (Managing 

Director, G.E.C. Telecommunications 

Group). 

Director: Mr. M. E. Mohr (Vice-President, 
Electronic Systems & Equipment 
Group, TRW). 

International Systems Control brings 
together the experience of G.E.C. in the 
heavy electrical and electronic fields in the 
U.K. with the designs and _ practical 
experience of TRW in applying elec- 


tronic computers to the control of 
industry. 
TRW’s contribution is to provide 


“ know-how "’ of process control systems, 
including computer designs, and G.E.C. 
is making available relevant patents, key 
personnel and in particular its advanced 
electronic engineering resources, and its 
experience and extensive facilities for the 
manufacture of precision electronic equip- 
ment. 


THE Biscot Road plant of George Kent 
Ltd. was visited recently by a party of 
some thirty guests from the Midland 
Section of the Society of Instrument 
Technology. ‘ 





Midland Section 
their tour of the 


Members of the S.1.T. 
velax during a break in 
George Kent works. 


Conducted in small groups on a com- 
prehensive tour of the main departments, 
the visitors were able to study at-close 
quarters the techniques employed in the 
manufacture of Kent electric, electronic 
and pneumatic instrumentation and auto- 
matic-control equipment. 

Among the Kent personnel who en- 
deavoured to make the visit an interesting 
one was the engineering director, Mr. R. S. 
Medlock, a past president of the Society. 
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ELLiott-AUTOMATION Lip. and C. A. 
Parsons & Co. Ltd. have joined the 
British Space Development Company. 

Elliott-Automation Ltd. will be rep- 
resented on the technical committee 
by W. R. Thomas, B.Sc., M.I.E.E., 
A.F.R.Ae.S., joint general manager of 
Elliott Brothers (London) Ltd. C. A. 
Parsons & Co. Ltd. will be represented by 
H. M. Finniston, Ph.D., B.Sc., A.R.C.S.T., 
F.1.M., deputy research director. 

There are now eleven leading British 
aircraft and electronic companies who are 
members of British Space Development 
Company, and the powerful technical 
committee are calling on the wide range of 
engineering knowledge possessed by the 
member firms. 


Thorn Electrical Industries Ltd. and 
Associated Electrical Industries Ltd. 
are merging their respective interests in 
the manufacture and sale of cathode ray 
tubes and radio valves. For this purpose 
the productive capacity of both companies 
in this field will be pooled and will include 
factories at Sunderland, Harlow, 
Rochester and Footscray. Well-known 
trade marks involved include Mazda, 
Ediswan and Brimar. 

Associated Electrical Industries Ltd. 
and Thorn Electrical Industries Ltd. will 
both be represented on the Board and will 
have equal shareholdings in the joint 
company. Management will be vested in 
Thorn Electrical Industries Ltd. with Mr. 
Jules Thorn as chairman. 


Digital Engineering Co. Ltd., whose 
manufacturing interests have been acquired 
by Allen West & Co. Ltd., will operate as a 
subsidiary of the main company from its 
present offices and works in Battersea. 

Dr. L. N. Bramley, who has_ been 
managing director of the Digital En- 
gineering Co. since it started in 1956, 
takes up a full time appointment in the 
same capacity on Ist September, and his 
colleague, Mr. W. N. Jenkins (the other 
original director of the company), is being 
retained as consultant. 

Mr. G. H. Cann, M.B.E., F.C.A., be- 
comes chairman of Digital Engineering, 
and also joining the Board of the sub- 
sidiary company from Allen West & Co. 
Ltd. are Mr. V. Laurence Breeze (deputy 
managing director), Mr. J. Meares (secret- 
ary) and two senior engineers, Mr. J. R. 
Stacey and Mr. F. W. White. 

The Digital Engineering Co. was 
formed to meet a growing need in the steel 
and other industries for digital readout 
and control on process lines. Its products 
now range from performance recorders of 
all kinds to digital converters, rolling mill 
programming equipment and complete 
on-line digital information — handling 
schemes. 

In co-operation with their new sub- 
sidiary, Allen West & Co. Ltd. will be 
able to provide more complete schemes of 
programming and control for the most 
intricate industrial applications. 


Fraser Electronics & Communica- 
tions Ltd., 1103 Argyle Street, Glasgow, 
C.3, are now acting as sales agents for 
Hughes International (U.K.)  Ltd., 
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covering the sale of silicon and germanium 
semiconductor diodes and capacitors in 
Scotland. 

This company is operating on behalf of 
the Hughes International Sales Office at 
Kershaw House, Great West Road, 
Hounslow, Middlesex, and will maintain 
contact between this office, the manu- 
facturing unit at Glenrothes in Fife and 
all customers in Scotland. 


SMITHS AIRCRAFT INSTRUMENTS LtD., 
Kelvin & Hughes Ltd., Waymouth 
Gauges & Instruments Ltd., and 


Kelvin & Hughes (Aviation) Ltd., all of 
which are subsidiary companies of S. 
Smith & Sons (England) Ltd., producing 
aviation instruments and related equip- 
ment, have ceased to trade under these 
names, and their activities are now co- 
ordinated by a new division of the parent 
company, known as Smiths Aviation 
Division. This division has administra- 
tive, executive and technical sales head- 
quarters at Kelvin House, Wembley Park 
Drive, Wembley, Middlesex. The under- 
takings of the above mentioned subsidiary 
companies have been transferred to 5S. 
Smith & Sons (England) Ltd., whose 
chairman and managing director is Mr. 
Ralph Gordon-Smith. 


Elliott-Automation Ltd. announces the 
formation of a new department in E-A 
Automation Systems Ltd. which will 
specialise in automation in the paper and 
plastics industries. 

Mr. Mackintosh, who was formerly with 
Formica Ltd., has been appointed head of 
the department. He will have with him a 
staff with wide experience in the industries 
concerned and will have the full support 
of the Elliott Group’s specialist knowledge 
in automation techniques, including the 
application of digital computers to auto- 
matic process control. 


Multimusic Ltd., a wholly-owned 
subsidiary of Multicore Solders Ltd., has 
disposed of all its interests in Reflecto- 
graph tape recorders to Pamphonic 
Reproducers Ltd., a Pye Group company. 

Pamphonic is now responsible for all 
service of Reflectograph recorders and 
service enquiries should be addressed to 
Pamphonic Reproducers Ltd., Westmore- 
land Road, Queensbury, London N.W.9, 
Telephone COLindale 7131. 

Other enquiries from the trade and 
public concerning Reflectograph recorders 
should now be directed to Pamphonic 
Reproducers Ltd. at 17 Stratton Street, 
London, W.1. Telephone GROsvenor 
1926. 


Hilger & Watts Ltd. announce that their 
company has acquired the whole of the 
issued share capital of Microwave Instru- 
ments Ltd. 

Mr. J. Bilbrough, A.M.Brit.1.R.E., will 
continue to be managing director of 
Microwave Instruments Ltd. The two 
companies have been collaborating for 
over a year in the development of 
measuring apparatus for electron spin 
resonance. 


Senior Staff Consultants Ltd. have 


formed a special department to deal 
exclusively with the recruitment and 
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appointment of staff for all aspects of 
computer work. 

To assist them in this project they have 
retained the services of Computer Con- 
sultants Ltd. and have taken over tiie 
specialist staff appointment service pre- 
viously run by this company. 


Lexor Electronics Ltd. have moved 
their headquarters and production unit to 
larger premises at 31 Allesley Old Road, 
Coventry. The increased factory facilities 
allow considerable expansion of the coin- 
pany’s capacity for the production of 
delay lines and networks and _ other 
miniature components. 


Two well-known firms in the field of 
business machines and systems, Bulmer'’s 
(Calculators) Ltd. and the Addo Co. of 
Sweden, recently combined to form a new 
company, Addo Ltd., to deal with the 
marketing of Addo business equipment 
throughout the United Kingdom. The 
formation of this company marks the 
culmination of many years of expansion 
in and co-operation between the two firms. 

Bulmer’s Business Machines Ltd. 
will also be marketing the range of Orlid 
spirit duplicators and business systems 
machines, Bulmer’s visible record and 
filing systems, and the Bulmer 50 dupli- 
cator, etc. 

The directors of Addo Ltd. have been 
drawn from the Addo Co. of Sweden and 
Bulmer’s (Calculators) Ltd. They are Mr. 
W. Percy Bulmer (chairman), Mr. lan W. 
Bulmer (managing director), Mr. Roy W. 
Bulmer, Mr. J. Rowe-Williams, Mr. 
Gunnar Agrell, Mr. Trygve Agrell and Mr. 
Torsten Odervall. The directors of 
Bulmer’s Business Machines Ltd. are Mr. 
W. Percy Bulmer and his sons Mr. Roy, 
and Mr. lan Bulmer. 


THE Government & Industrial Valve 
Division of Mullard Ltd. have now 
moved to 80 New Oxford Street, London, 
W.C.1. The new telephone number is 
LANgham 5522. All correspondence 
should still be sent to Mullard House. 


THE decision by the Electrical Research 
Association to build a new office block 
at Cleeve Road, Leatherhead, has coin- 
cided with the plan to build a new Creep 
of Steel Laboratory at Leatherhead. 


Ow1nG to continual growth and expansion, 
C. F. Casella & Co. Ltd. have, as from 
3rd July, transferred their premises to: 
Regent House, Britannia Walk, London, 
N.1. Telephone: CLErkenwell 8581 (6 
lines). 


AGREEMENTS 


S.E. Laboratories (Engineering) Ltd., 
Feltham, Middlesex, announce that an 
agreement has been signed whereby they 
will represent Electro-Mechanical Ke- 
search Inc., Sarasota, Florida, U.S.A., for 
sales in the U.K. 

E.M.R. Inc., an affiliate of the Schlum- 
berger group, is claimed to be the largest 
single company in the U.S.A. primarily 
devoted to telemetry work. Its main 
activities are in the field of frequency and 
time-division multiplexing equipment, 
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utilising FM/FM, PAM, PDM and PGM 
techniques for use in telemetry and data 
acquisition and processing applications for 
both airborne and ground based use. 


At their recent General Meeting, Monsieur 
Joseph Callies, chairman of the Com- 
pagnie des Machines Bull, of Paris, 
announced that the negotiations being 
conducted by his company in the U.S.A. 
had resulted in a technical agreement on 
data processing equipment being drawn 
up between his company and the Radio 
Corporation of America. The technical 
agreement will cover electronic research, 
with particular reference to data processing 
and transmission. 


THe McMurdo Instrument Co. Ltd. 
announce that as an aid to quicker 
delivery of small orders for Ministry 
released valve-holders they have made 
arrangements with Stewart Aeronautical 
Supply Co. to act as stockists for the most 
commonly used types. The prices from 
Stewart Aeronautical will be identical 
with those obtained directly from McMurdo 
and customers will find it beneficial to 
place orders for 500 or less Type approved 
valve-holders directly with Stewart Aero- 
nautical Supply Co. Ltd., Adastral House, 
Nutfield, Redhill, Surrey (telephone Red- 
hill 5050). 


Electronic Control Engineering Ltd. 
have recently obtained the sole manu- 
facturing and selling rights of the Solar- 
check high-speed checkweigher, previously 
manufactured by The Solartron Electronic 
Group Ltd. 

In future, Electronic Control Engi- 
neering Ltd. will take over all the main- 
tenance and after-sales service of those 
checkweighers in the field; their present 
sales staff will be augmented by Mr. R. 
Tarry who has spent a number of years 
with The Solartron Electronic Group Ltd., 
particularly on checkweighing equipment. 


AN agreement has been reached between 
Facit Electronics AB and Associated 
Electrical Industries Ltd., Electronic 
Apparatus Division, Computer Depart- 
ment, England. AEI have been given the 
sole agency to market the Facit products, 
mainly the high-speed paper tape punch, 
the reader equipment and the Carousel 
memory in the United Kingdom and the 
British Commonwealth except Canada. 


Epsylon Industries Ltd. of Feltham and 
Compagnie des Compteurs of Paris 
have entered into an agreement to manu- 
facture and market in their respective 
territories certain of each other's magnetic 
recording products. 

To start with, Epsylon will market the 
well-known PEN.3 digital tape deck and 
Compagnie des Compteurs will handle 
Epsylon’s newly-developed general-pur- 
Pose tape deck, Type MR.300. 


AGENTS 


Walmore Electronics Ltd. have been 
appointed the United Kingdom distribu- 
tors for the products of Motorola Semi- 
conductor Products Inc. 

_ Their range of semiconductor devices 
includes: silicon and germanium § type 
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amplifiers and switches with cut-off fre- 
quencies of 400 to 500 Mc/s (now avail- 
able); power v.h.f. mesa transistors with 
dissipation of 3 watts, output of 0-5 watts 
at 160 Mc/s; power transistors for indus- 
trial applications with dissipation up to 
120 watts, currents up to 25 A; power 
Zener diodes up to 50 watts, 200 volts. 


Aveley Electric Ltd. announce that they 
have been appointed sole U.K. agents for 
the Hudson Tool and Die Co. Inc. of 
Newark, New Jersey. 

The Hudson Co. is America’s largest 
maker of drawn and pressed metal en- 
closures for electronic components. Over 
1,600 different standard cans are available 
on stock or short delivery. 

This variety of sizes, including MIL-T- 
27 types, is available in eight different 
metals comprising nickel-silver crystal 
cans; multiple nesting type shields in 
copper-mumetal and steel, round, square 
and rectangular types with covers for 
hermetic sealing, and in some types with 
integral mounting flanges. 


The English Electric Valve Co. Ltd. 
has appointed Calvert Electronics In- 
corporated, 536 Broadway, New York, 12, 
N.Y., U.S.A., as distributor throughout 
the U.S.A., for all the company’s products 
other than television camera tubes. 


EXPORTS 


Exports of electrical products and 
associated equipment for the first five 
months of this year are 8 per cent up 
compared with the January to May period 
of 1960, states the British Electrical and 
Allied Manufacturers’ Association. The 
total value for _the five months 
amounted to £138 million, which com- 
pares with {127-9 million for the corres- 
ponding period of the previous year. The 
largest advances were made by the radio 
and telecommunications group and domes- 
tic appliance group. The former increased 
from £27-5 million to £32-4 million, and 
radio communication and navigational aid 
equipment accounted for £9 million of this. 
Sales of domestic electrical appliances 
advanced by over £2 million to £15 million 
for the five months, both washing 
machines and vacuum cleaners showing 
considerable increases. Exports of electri- 
cal and allied machinery remained practic- 
ally the same at £37 million, but cables and 
wires fell slightly to £10 million for the 
period. 

Commonwealth countries continued to 
be the chicf destinations of these exports, 
the sales to Australia, New Zealand and 
South Africa showing substantial improve- 
ment on the corresponding period of last 
year. More notable, however, was the 
increased trade to the Common Market. 
Exports to the “Six’’ rose by 50 per cent 
over the five months, while deliveries to 
our partners in EFTA rose by over 13 per 
cent. On the other hand, however, sales 
to both the United States and Canada 
are at the moment down on last year. 


Associated Electrical Industries Ltd. 
has received an order from West Germany 
for a Metroflux Type “T’’ universal 
magnetic crack detector. This equipment, 
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The chief instrumentation engineer at Shiraz 
undergoing familiarisation in _ British 
automation techniques 


designed by AEI Instrumentation Division 
to detect surface cracks and flaws in 
magnetic materials, uses the principle that 
in such materials a magnetic field will be 
distorted in the neighbourhood of a fault. 

The Type “T’’ unit, which is to be 
supplied to Klackner Humboldt Deutz, of 
Cologne, is designed for testing, on a 
production basis, gas turbine aero engine 
discs up to 42 in. diameter with or without 
blading, and shafts up to 6 in. diameter 
and 84 in. long. A combination of a.c. 
and d.c. methods of magnetisation and 
multiple adjustable pole pieces enables all 
types of surface cracks to be revealed, 
whatever their direction. 


THE Shiraz beet sugar refinery, Persia, is to 
have Honeywell automatic control 
equipment similar to that shown at the 
Ely refinery of the British Sugar Corpora- 
tion, in front of the largest diffuser in the 
world, supplied by Duncan Stewart. Ely 
recently completed an exceptionally long 
campaign with diffuser output reaching 
4,500 tons a day; the Shiraz diffuser will 
have an output of 1,500 tons a day. 


Mr. W. E. Lams, sales director of the 
Cambridge Instrument Co. Ltd., has 
just completed a tour of the North 
American continent, where he _ held 
informal conferences with leading repre- 
sentatives of American industry, in con- 
junction with Mr. R. H. Kruse, President 
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of the Cambridge Instrument Co. Inc., 
New York. 

Recent products of the British company, 
such as the Microscan X-ray analyser, 
have been very well received by American 
industrial and research organisations, and 
at least two more Microscans, worth 
$100,000, will be shipped in the near 
future to meet current orders. 


More than 3,000 overseas requests for 
further information about British 
electronic equipment have _ resulted 
from the publication of the 1960 Annual 
Review of British Electronic Engineering, 
recently published by the Electronic 
Engineering Association. 

So far enquiries have been received from 
88 countries, most overseas’ interest 
centring on electronic equipment covering 
communications, industrial uses, including 
data processing and instrumentation, ard 
aviation. 

Most requests for 
from the U.S. 


information came 


Mr. Hamict, of Hilger & Watts Ltd., 
recently lectured on automatic spectro- 
graphs to 65 representatives of the steel 
industry in Catowice, Upper Silesia. 
All the automatic spectrographs made 
by Hilger & Watts were discussed, but the 
one of particular interest to the steel 
industry was the Polyvac, which analyses 
up to 19 elements and types out the 
results in less than 3 minutes; the instru- 
ment deals with carbon, phosphorus, 
sulphur, silicon, and any metallic element. 
Two demonstrations were arranged for 
metallurgists showing the Hilger atomic- 
absorption equipment, used with the 
Uvispek spectrophotometer for the 
analysis of metals in solution. These 
demonstrations were attended by 110 
people in Catowice and 50 in Warsaw. 


Decca windfinding radar has _ been 
ordered by the government of Indonesia 
for use by their meteorological department 
in Djakarta. The equipment being 
supplied is the Type WF 2, a new and 
higher performance version of the original 
Decca primary radar windfinding system, 
the first radar of its type to be made. 


A CONTRACT to the value of approximately 
£100,000 has been signed by the Iraqi 
Port Authority and Pye Telecommunica- 
tions Ltd. of Cambridge for the supply and 
installation of a v.h.f. and u.h.f. radio- 
telephone network for the following 
services : 

(a) V.H.F. telephone services at Margil 
for Basrah Airport; the Port's 
Ambulance; Fire-fighting Units; 
Electricity Distribution Department 
and the Maritime Services 

(b) Four other v.h.f. communication 
systems for the Maritime Services at 
Al-Wasillah, Fao, the Deep Water 
Berth and Um Qasir 

(c) Au.h.f. telephone link between Fao 
and the Deep Water Berth and a 
v.h.f. telephone service aboard the 
Port’s Maritime vessels is also 
included. 

It is anticipated that the entire scheme 

will be fully operational early in 1962. 
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Glacier Metal Co. Ltd. have recently 
received a contract valued at over 
£400,000 from Stankoimport of Moscow 
for a plant to make their new tin-aluminium 
type of bearing. Known as reticular-tin 
aluminium, it combines very high load 
carrying capacity with moderate cost. It 
has been decided to standardise this 
material on two differing Soviet heavy 
truck engines and also on two private car 
engines, the design of which is being 
modified so as to take full advantage of the 
new material in the development of 
greater power. It is planned to make these 
in Russia on plant designed and built by 
Glacier in England and shipped out 
within the next two years. 


Two years to the day after the Japanese 
newspaper Asahi Shimbun commenced 
production on the world’s first daily 
facsimile newspaper using the Muirhead 
page facsimile equipment, Yomiuri 
Shimbun, the second Japanese newspaper, 
have now gone into print with their 
facsimile edition—again using Muirhead 
equipment. 


FOLLOWING the recent announcement by 
the Solartron Electronic Group Ltd. 
of their new fully transistorised radar 
simulator, they have now received an 
order from Sweden for ten complete 6 
target simulators value £150,000, delivery 
to commence in January, 1962. 


CONTRACTS 


An electronic computer will soon’ be 
assisting a major oil company to calculate 
the Lchaviour of natural oil reservoirs as 
crude oil is produced from them. 

British Petroleum has placed an order 
with EMI Electronics Ltd. for a multi- 
module EMIAC II analogue computer to 
be installed at BP’s Research Centre at 
Sunbury-on-Thames, Middlesex. It is 
expected that the computer will become 
operational early in 1962. 

This order follows a detailed study by 
EMI engineers of the possibilities of a new 
approach to the simulation of the non- 
linear properties of an _ oil reservoir. 
EMIAC will enable available data regard- 
ing flow characteristics of oil reservoirs 
and the compressibility of the oil and gas 
mixtures contained in them to be syn- 
thesised, thus making it possible to 
predict optimum operating conditions. 


Pye Telecommunications Ltd. an- 
nounce that they have obtained an order, 
in conjunction with George Kent Ltd., for 
the supply of equipment which will enable 
a large number of points at the major 
holder stations of the North Wales Gas 
Grid to be monitored and controlled from 
a new operations room which will be set up 
at Rhyl. 

A total of 96 alarms, 8 control furctions 
and 28 measurements from 10 holder 
stations will be transmitted to the required 
points over Duplex u.h.f. radio links via 
a radio-repeater station—Great Orme’s 
Head, Llandudno. These functions will be 
displayed and printed-out at regular 
intervals or on demand. Alarms will also 
report during quiescent periods. Control 
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settings can be adjusted in 4% steps anda 
closed loop control at each holder station 
will then maintain flow to the set valuc 


THE United Kingdom Atomic Energy 
Authority, acting on behalf of the 
O.E.E.C. Dragon Project, have awarded 
the contract for the design, supply and 
installation of the instrumentation of the 
high temperature gas-cooled reactor being 
built at the Atomic Energy Establishment, 
Winfrith, Dorset, to Automatic Control 
Engineering Ltd. 

The contract provides for the purchase 
of all instruments and similar equipment 
by competitive tendering among firms in 
the territories of the signatories to the 
O.E.E.C. high temperature reactor agrce- 
ment. 

A data logging system for recording 
approximately 900 variables and having 
facilities for pre-set alarm levels and 
digital display will be incorporated in the 
instrumentation system. 

The contract is due for completion by 
December, 1962. 


THE British Broadcasting Corpora- 
tion has awarded a contract to Pye Tele- 
communications Ltd., of Cambridge, 
for the supply of four microwave links. 

The Pye links will operate in the 
7,000 Mc/s band and each will consist of a 
transmitting terminal, with two trans- 
mitters, and a receiving terminal, with two 
receivers. Automatic changeover facilities 
will be provided. 

The equipment will be used to convey 
programmes to certain new low-power 
satellite television stations which are 
being set up to extend the coverage of 
the BBC’s Television Service. 

Pye Telecommunications Ltd. are 
supplying also to the BBC a duplicated 
microwave transmitting terminal for 
installation at their North Hessary Tor 
station. 


Brookhirst Igranic has now received a 
major order for the new Vauxhall works 
at Liverpool. 

This is for electrical controls for a gas 
carburising plant which is being supplied 
by British Furnaces Ltd., Chesterfield. 

The equipment will duplicate a similar 
installation supplied by Brookhirst Igranic 
to Vauxhall's Luton factory. These are the 
largest gas carburising furnaces in the 
United Kingdom. 

The Brookhirst Igranic panel is designed 
to control 34 individual motors driving 
four heating exhaust fans, six carburising 
exhaust fans, two extraction fans, three 
roof fans, three hydraulic pushers, agita- 
tors, leakage pump and emptying pumps 
on the quench tanks, two extractors, rinse, 
wash and filtration pumps with exhaust 
fan on the washing machine, two circu- 
lating fans for the temperers, conveyor for 
temperer and a drain tank pump. 

Included in the auxiliaries are: 

1. Control stations with timers, pilot 
lamps and push-buttons for ‘‘Charge 
End” and “Discharge End’’ 

An alarm indicating panel 
Six push-button stations 
Three alarm gongs 

Forty limit switches 
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6. Two solenoid-operated brakes for 
the side extraction drives, and 
Two thrust type solenoids. 

Che interlocked cycle of operations is 
entirely automatic and is protected by an 
alarm system and safety devices in all 
drives. Certain mechanisms can _ be 
operated manually if needed. A battery 
of Uluminated indicator lamps, positioned 
at the top of the control panel, indicatcs 
the progression of the cycle. 


Two sets of blast furnace controls for the 
new Spencer Works of Richard Thomas & 
Baldwins at Llanwern, near Newport, 
Monmouthshire, are now being manu- 
factured at the Bedford works of Brook- 
hirst Igranic. 

The order was placed by Ashmore, 
Benson Pease, the blast furnace specialists, 
of Stockton-on-Tees. 

Each set of controls consists of five open 
type switchboards comprising: 

(a) Ancillary board controlling — in- 
coming section and distribution to 
small drives 

(b) Charging board No. 1 with incoming 
section, alarm section and _ skip 
hoist 

(c) Charging board with stockline, 
distributor, breeze, water and coke 
controls 

(1) Charging board No. 3. handling 
weighing and vibro-feeders, material 
programme, bell sequence and 
pressure and 

(e) D.C. distribution board. 

In addition a clay gun cubicle is being 
supplied for each furnace and a common 
stove ventilation panel to serve both sets 
as well as the necessary brakes, limit 
switches and push-buttons. 


SERVICES 


THE Solartron Electronic Group Ltd. 
have installed their X-ray fluorescent 
automatic vacuum spectrometer, Type 
XZ-1030, in their Applications Labora- 
tory at the Firth Cleveland Headquarters, 
Stornoway House, Cleveland Row, 
London, S.W.1. 

The purpose of the Applications Labora- 
tory is to demonstrate the capabilities of 
the instrument in handling customers’ 
individual problems, and prepare reports 
on customers’ own samples. 


Solartron X-vay fluorescent spectrometer 
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The XZ-1030 will detect and determine 
all elements of greater atomic number 
than 12; it is particularly remarkable in 
the extreme accuracy that can be achieved 
on major constituents, while remaining 
fully capable of analysing alloying ccn- 
stituents, and impurities where consider- 
able sensitivity is required. 

Copper based alloys provide an ideal 
example of the instrument’s capabilities, 
for instance, a complex brass containing 
copper, zinc, lead, nickel, manganese, 
iron and aluminium can be analysed in a 
matter of a few minutes. Accuracies 
exceeding routine chemical work can be 
obtained and a precision of better than 
0-1% for the main copper determination. 

High alloy steels often containing a 
multitude of clements can be rapidly 
determincd with an accuracy on the 
nickels and chromium determination 
surpassing other methods. The instru- 
ment, as well as being fully automatic, is 
flexible and capable of performing not 
only routine analysis but also fulfilling 
research requirements. 


International Repertory of Computa- 
tion Laboratories, July, 1961, Price: 
$6.50, which has, in the past been, 
published as part of the PICC Bulletin, is 
being issued as a separate bound loose- 
leaf volume. 

It will contain detailed and up-to-date 
information—name, address and officers 
of each institution, type of equipment 
installed, as well as that contemplated, 
field of experience, training available, and 
periodical publications—on approximately 
300 computing laboratories in 30 
countries. 

All entry sheets (one for each labora- 
tory) are grouped by country, the count- 
ries classified in alphabetical order. There 
is also an alphabetical index by name of 
laboratory for easy reference. 

Supplementary sheets will be supplied 
free of charge with subsequent issues of 
the PICC Bulletin. 


VISITS 


Senior officers from Iran, Pakistan 
and Turkey recently visited factories 
and laboratories of Decca Radar Ltd. 
This visit had been organised as part of the 
United Kingdom contribution towards the 
1961 programme of military training of 
CENTO. The Central Treaty Organisa- 
tion consists of the United Kingdom, Iran, 
Pakistan and Turkey as member countries 
and the United States of America as an 
associate member. 

The officers were met by Group Captain 
FE. Fennessy, C.B.E., managing director 
of Decca Radar Ltd., they visited one of 
the Decca factories, where among other 
products they saw marine, meteorological 
and high power radar systems in course of 
production, after which they were taken 
to the Decca Display and Data Handling 
Laboratories at Tolworth where they saw 
a demonstration of modern techniques in 
this increasingly important aspect of 
radar. 


As the result of an invitation to a Russian 
trade delegation at the recent REC show, 
a party of Russians were entertained at 
the Telephone Manufacturing Co. Cray 
factory at Sevenoaks Way. 
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Members of a delegation from the China 
National Machinery Import and Export 
Corporation of Peking recently toured the 
Haves plant and the West End showroom of 
E.M.I. Electronics Ltd. Where thev wer 
shown the company’s latest electronic equip- 
ment, including machine tool control svstems 
and closed-circuit television. 

Picture shows (left to right): Mr. B. 
Berman, director of the Export Office for 
China; Mr. Chen and Mr. Pau, both of the 
Peking delegation; Mr. Chang, of the Chinese 
Commercial Consulate in London, and Mr. 
M. Carroll, of E.M.1I., inspecting a dynamic 
balancing machine which is used to check 
the degree of unbalance in armatures, 
turbines and other small rotors. 


They were Mr. E. A. Gailish, Mr. A. D. 
Chernik and Mr. N. I. Smirnov, all from 
the State Institute of Science and Technic 
(GNKT), accompanied by Mr. K. A. 
Karaulov, 3rd Secretary at the Russian 
Embassy. 

The party were greeted by Mr. A. F. 
Wiltshire, Capacitor Division sales mana- 
ger, and later met Mr. M. P. Gaffney, 
TMC commercial manager. He welcomed 
the visitors and said he hoped that what 
they would see in their tour of the trans- 
mission and capacitor prceduction lines 
would interest them. 

The delegation are reporting back to the 
State Institute in Moscow. 


Exchange students from Russia dis- 
cussed electronic measurement and con- 
trol with Mr. R. S. Medlock, engineering 
director, and Mr. J. E. Lee, export sales 
executive, during a visit to George Kent 
Ltd. at Luton recently. 

The students are here on an extended 
visit to work at British Universities and 
to see British mining equipment and 
techniques. Their visit to Luton was 
prompted by an interest in Kent flow 
measurement and control equipment 
which they had seen working in British 
factories. 


ASSOCIATIONS 


A European Computer Manufacturers’ 
Association (ECMA) has been estab- 
lished with headquarters and secretariat 
in Geneva. 

Members of the Association are com- 
panies in Europe’ which develop, 
manufacture and market data processing 
machines designed to precess digital data 
for business, engineering, scientific and 
other similar purposes 

The object of the Association is to 
further the adoption of data processing 


1031 























benefit of users, the 
industry itself. Its 
primary purpose, in co-operation with 
national and_ international standards 
organisations, is to secure inter-company 
co-operation throughout the industry 
which will enable European manu- 
facturers to offer better products and 
services at less cost. This is to be accomp- 
lished through the establishment of 
systems and equipment compatibility, the 
development of common systems langu- 
ages and in other appropriate fields of 
activity. Standardisation in these areas 
will furnish a basis for passing information 
from one data processing system to 
another, for performing similar processes 
on differing machines and for reducing the 
effort needed to prepare programmes for 
the operation of data processing equip- 
ment manufactured by member com- 
panies. 

Already three technical working com- 
mittees are in being. These are concerned 
with (a) Codes representing characters for 
use in computer “ input ’’ and ‘“‘output”’, 
(b) Common programming languages, (c) 
Diagrammatic and symbolic representa- 
tion of processes. A fourth committee, 
now in formation, will deal with character 
recognition. 

The first president of ECMA is Mr. C. G. 
Holland-Martin, research director of Inter- 
national Computers and Tabulators Ltd. 
Monsieur P. Dreyfus, Compagnie des 
Machines Bull, is vice-president and the 
Association's treasurer is Signor M. R. 
Pedretti, 1.B.M. World Trade Corporation, 
France. Other manufacturer-members 
are: 


standards for the 
public and the 


Aktiebolaget Addo, Sweden 

Associated Electrical Industries Ltd. 

Electric and Musical Industries Ltd. 

N.V. Electrologica, Netherlands 

Elliott Brothers (London) Ltd. 

English Electric Company Ltd. 

Facit Electronics AB, Sweden 

Ferranti Ltd., 

ITT Europe, Inc. Belgium (represented 
in Great Britain by Standard Tele- 
phones and Cables Ltd.) 

Leo Computers Ltd. 

Olivetti S.p.a., Italy 

S.E.A. (Société d’Electronique d'Auto- 
matisme), France 

Siemens and Halske AG, Germany 

Telefunken G.m.b.H., Germany 

Zuse KG, Germany 


THE Council of The Institution of 
Electrical Engineers, in the course of a 
general review of the distribution of The 
Institution’s learned society activities, 
have become increasingly conscious that 
the high proportion of these activities 
which are devoted to the science, develop- 
ment and application of electronics is not 
as widely recognised as it might be. Asa 
first step in correcting possible anomalies 
in this respect, the Council have examined 
the representation of electronics interests 
on the Council and the main committees 
of the Council, as well as the regulations 
governing the admission of electronics 
engineers and others to membership of 
The Institution. As a result, the Council 
at their last meeting on 18th May, 1961, 
passed the following resolution: 
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The Deputy Premier of Western Australia, 
the Hon. A. F. Watts, making a conducted 
tour of the Cambridge Instrument Com- 
pany’s works, as part of his current study 
of the electrical industry and educational 
problems in England. He is seen looking at 
the Cambridge rocking microtome. 


“The Council, recognising the signifi- 
cance of electronics interests in electrical 
engineering, 

RESOLVE 

1. That steps should be taken to 

ensure, as far as practicable, equal 
representation on the Council and 
Council committees of the interests 
gencrally indentified as “‘elec- 
tronics "’ and “‘ power ’’; and 

2. That, in order to ensure that no 

obstacle lies in the path of any 
suitably qualified person being 
admitted to membership of The 
Institution, the Education and 
Training and the Examinations 
Committees be asked to review 
again the examination syllabuses 
and training regulations to ensure 
that they are appropriate for those 
(in particular, electronics engineers) 
who, though of recognisable profes- 
sional level, are not adequately 
provided for under the present 
regulations.” 

In the case of the Council committees 
it is the intention that the equal repre- 
sentation referred to should be estab- 
lished during the selection of committees 
procedure for next Session which will take 
place later in the summer. 

So far as the second part of the Resolu- 
tion is concerned, the Council have already 
made significant changes in the rules 
governing acceptable qualifications for 
Graduate membership, which will mainly 
affect those who have come into electrical 
engineering from physics and mathematics. 


THE many advances in the field of 
ultrasonics during the past fifteen years 
has caused a great number of problems. 
The Ultrasonics Executive Committee 
has, therefore, been set up by the Scientific 
Instrument Manufacturers’ Association of 
Great Britain, after joint consultation 
with a number of interested manufacturers 
to study the problems arising and to see 
what may be done to bring order into this 
field. 

Mr. W. Owen-Roberts, of Mullard 
Equipment Ltd., is chairman of the com- 
mittee, and members of the committee 
include representatives of Dawe Instru- 
ments Ltd., W. Bryan Savage Ltd., 
Kelvin & Hughes Ltd., Standard Tele- 
phones & Cables Ltd., and Smiths 
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Industrial Division of S. Smith & Sous 
(England) Ltd. 

The Executive Committee will organise 
a number of working groups to study tlie 
various aspects of the subject and re- 
presentatives from other firms concerned 
with the ultrasonic field have been invited 
to participate in the work. 

The first work will be a study of the 
terminology used in ultrasonic work. The 
next will be a detailed study of the 
measurement of acoustic power in 
liquids, the assessment of ultrasonic 
cleaning efficiency, the problems associated 
with the use of ultrasonics in flaw detec- 
tion and measurement, those arising from 
the medical application of ultrasonics and 
those due to the increased industrial use 
of ultrasonics. 


EDUCATION 


METHODs of avoiding complicated mathe- 
matical work in technical education by 
the use of electronic computers were 
demonstrated recently in London. These 
methods are of special interest in view of 
the shortage of mathematics teachers in 
schools and colleges and the current drive 
to bring technical education more into line 
with modern industrial techniques. 

The demonstrations, held at Stratton 
House, Piccadilly, from 19th to 21st June, 
were done on an analogue computer 
specially designed for use in educational 
establishments by the Computer Divi- 
sion of Redifon Ltd. They were given 
for the benefit of heads of departments of 
technical colleges in the London area, and 
were part of a general demonstration tour 
of technical colleges now being conducted 
by Redifon throughout Great Britain. 


A SERIES of demonstrations of the 
teaching machine, the AutoTutor, to 
educational, industrial and _ military 
authorities is being undertaken by the 
training systems division of U.S. Indust- 
ries, Inc. (Great Britain) Ltd. This news 
follows the recent announcement of the 
availability in the U.K. of the new, low- 
cost Mark II AutoTutor. 

‘‘ ELECTRON Microscopy ”’ is the title of 
the first scientific film to be made by 
Associated Electrical Industries Ltd. 

, The history of microscopy and the 
principles of electron microscopy are 
explained. The film also shows the 
construction and operation of the EM6 
microscope and its use with the image 
intensifier, the preparation of specimens 
and a number of its manifold uses in 
research and industry. 

“Electron Microscopy ”’ is designed for 
two primary types of audience, one 
consisting of scientists and technicians in 
fields other than electron microscopy and 
the other students, undergraduates and 
graduates. 


A SERIES of customer courses arranged 
by the Education Department of IBM 
United Kingdom Ltd. are set out in their 
programme August-December. The pre- 
sent courses fall into the following four 
main categories: (a) Machine courses. 
These are intended primarily for those 
who are required to carry out the detailed 
planning of machine operations, the wiring 
of control panels and the programming of 
calculators. (b) Programming courses. 
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The Solartron Electronic Group's mobile 
demonstrator shown is fully equipped to 
demonstrate electronic equipment and in- 
cludes its own power generator. It recently 
supplemented both the Poznan Fair and the 
I.M.I.S. Exhibition at Budapest. The 
equipment included oscilloscopes, fast 
analogue to digital convertor and general 
purpose analogue computers. The value of 
the equipment carried is of the order of 
(30,000. After the vehicle has returned for 
re-stocking, it will visit Solartron companies 
in France, Holland, Germany, Sweden and 
Italy. 


For programmers and for O & M special- 
ists who may require a detailed knowledge 
of computer systems. (c) Appreciation 
courses. Designed for the manager or 
O & M man who is either concerned with a 
general investigation of data processing 
methods, or who wishes to know more of 
the activity and potentiality of his own 
installation. (d) Scientific courses. These 
cover specific data processing systems and 
their application to scientific problems. 


EXHIBITIONS, 
CONFERENCES, ETC. 


THE second congress of the International 
Federation of Automatic Control 
(IFAC) will be held in Basle, Switzerland, 
in September, 1963, at the invitation of 
the Swiss Association for Automatic 
Control. A committee of the British 
Conference on Automation and Computa- 
tion will co-ordinate the submission of 
papers from the United Kingdom to the 
congress. 

Most of the papers will deal with the 
theory or application of automatic con- 
trol; a number will also deal with the 
components of control devices. Subjects 
to be covered are as follows: Theory: 
discrete systems; stochastic systems: 
optimal systems; learning systems: 
systems reliability. .4pplications : process 
dynamics; computer studies of applica- 
tions, on or off line: optimising or adaptive 
control applications. Components: new 
and effective devices; measurement of the 
reliability of components. 
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Papers may be submitted in English, 
Russian, French or German. The final 
version of any paper by a United Kingdom 
author should be in the hands of the 
BCAC committee not later than Ist June, 
1962, for transmission to the International 
Selection Committee of IFAC during 
August, 1962. The Executive Council of 
IFAC have ruled that the number of 
papers shall not exceed 100. 

Offers of papers from the United King- 
dom should be made to the Honorary 
Secretary, BCAC, c/o The Institution of 
Electrical Engineers, Savoy Place, W.C.2 
General enquiries concerning the congress 
arrangements should be made to the 
Secretary of IFAC, Dr.-Ing. G. Ruppel, 
Prinz-Georg-Strasse, 79, Dusseldorf, 
Germany. 


THE Components Division of Aveley 
Electric Ltd. recently held a six-week 
exhibition in Central London. 

The exhibits included: 

Cathode ray tubes, photo multipliers, 
direct-view storage tubes, flying-spot 
scanners and_ converters, oscilloscope 
cameras, NATO-approved capacitors and 
resistors (MIL. C-5A and MIL. R 10509A), 
capacitance standards, pointer meters for 
panel and portable use, portable test sets, 
process controllers and indicators, auto- 
mobile electrical test units, metal cans for 
transformers and small assemblies in 1600 
sizes and 8 metals, quartz-crystals and 
ovens, transistor heat sinks, test units, 
v.h.f. and u.h.f. coaxial connectors and 
relays, and there were continuous demon- 
strations on many of the items mentioned. 

A separate section of the exhibition was 
given over to the display and demonstra- 
tion of audio equipment for commercial 
and industrial use. 


BRITISH manufacturers were fully repre- 
sented at the International Electro- 
technical Commission Conference on 
international standardisation of valves, 
tubes and semiconductor devices which 
was held in Interlaken, Switzerland. The 
conference was attended by representa- 
tives of the two U.K. trade associations, 
the British Radio Valve Manufacturers’ 
Association (BVA) and the Electronic 
Valve and Semiconductor Manufacturers’ 
Association (VASCA). 

Mr. D. F. Egan (Mullard Ltd.) led the 
delegation on valves and tubes, and was 
also a delegate on semiconductor devices. 
Leader of the delegation on semiconductor 
devices was Mr. P. A. Fleming (technical 
secretary of BVA and VASCA), who is also 
a delegate on valve and tube work. 

Other delegates from these trade 
associations were: Mr. J. L. L. Osborne 
(Mullard Ltd.) and Mr. D. N. Corfield 
(Brimar Ltd.) on valves and tubes; Mr. 
D. R. Coleman and Dr. R. W. A. Scarr 
(both of Standard Telephones and Cables 
Ltd.) on semiconductor devices. 

Much of the original material for these 
international discussions was provided by 
the committees of both BVA and VASCA 
as a constructive contribution to the 
harmonisation of standards in Western 
Europe and throughout the world. 

The international standardisation work 
on valves and tubes now extends to the 
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microwave field and includes magnetrons, 
klystrons, gas discharge devices, etc. 


THE Institute of Physics & The Physi- 
cal Society on behalf of the International 
Union of Pure and Applied Physics, and 
the British National Committee for 
Physics is arranging an International Con- 
ference on The Physics of Semiconductors 
to be held at the University of Exeter 
from 16th to 20th July, 1962. The Con- 
ference is planned to follow the previous 
sequence of conferences on the physics of 
semiconductors, which were held in 
Reading in 1950, Amsterdam in 1954, 
Garmisch in 1956, Rochester in 1958 and 
Prague in 1960. 

Accommodation will be provided in 
Halls of Residence at the University. 
Further information regarding the Con- 
ference may be obtained from the Admini- 
stration Assistant, The Institute of 
Physics and The Physical Society, 47 
Belgrave Square, London, S.W.1. 


The First International Heating, 
Ventilating and Air Conditioning Ex- 
hibition will be held at Olympia, London, 
from 26th September until 6th October, 
1961. 

During the exhibition, from 27th 
September until 4th October, at Olympia, 
there will be an international conference 
on heating, ventilating and air condi- 
tioning, organised by the sponsoring body, 
The Institution of Heating and Ventilat- 
ing Engineers, in co-operation with The 
Association of Heating, Ventilating and 
Domestic Engineering Employers and The 
Heating and Ventilating Research Associa- 
tion. 

The Conference will cover three main 
themes: 

1. Administrative advances likely in 

the next ten years 

2. Technical advances likely in the 

next ten years 

3. Integrated design of architectural 

and engineering services for econ- 
omy of building construction. 


The Second Effluent and Water Treat- 
ment Exhibition and Convention to be 
held at The Seymour Hall, London, W.1, 
from 31st October until 3rd November, 
1961, will be a third larger than the first 
show held in the same hall last year. 

The organisers are Thunderbird Enter- 
prises Ltd., 140 Cromwell Road, London, 
S.W.7. They have appointed Dale 
Reynolds Publicity, 2 Broad Street Place, 
London, E.C.2, as Press and Publicity 
Officers. 


THE Electronics Group of the Institute 
of Physics and The Physical Society will 
be holding a conference on “* The physics 
of gas discharge devices” in the 
Assembly Room of the Town Hall, 
Leamington Spa, on Thursday, 28th and 
and Friday, 29th September, 1961. 

The introductory address will be given 
by Professor J. D. Craggs, F.Inst.P., of 
the University of Liverpool, and some of 
the lecturers who have accepted invita- 
tions to speak are from the Universities 
of Liverpool, Swansea and Sheffield, and 
from the A.E.I., Mullard and G.E.C. 
Research Laboratories. 
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MANUFACTURERS’ 


Endowed Research Time 

A booklet setting out the terms of the 
Endowed Research Time scheme has re- 
cently been issued by IBM United Kingdom 
Ltd. This company announces its intentions 
to make available the facilities of their full 
range of installed equipment free of charge 
for approved academic and humanitarian 
research of a non-profit making nature. 

Circle 56 for further details. 


Gas Chromatography 

Primarily intended as a comprehensive 
brochure to describe the new version of 
the Pye argon chromatograph, this 28 
page publication contains details of many 
techniques which have recently been 
developed in the field of chromatographic 
analysis 

Circle 57 for further details. 


Tape Recorder Reproducer 

Consolidated Electrodynamics Corp., a 
subsidiary of Bell & Howell Co., have 
recently issued a four-page bulletin des- 
cribing their new VR-2600 wide-band 
magnetic tape recorder reproducer 

The VR-2600 is a completely integrated 
multichannel wide-band data _ recording 
and reproducing system designed to handle 
precision data in the frequency spectrum 
from d.c. to 500 kc/s. Installation can be 
made in fixed-base, mobile, shipboard, 
trailer, blockhouse, or laboratory environ- 
ments. 

Circle 58 for further details. 


Determination of Chlorides 

W. G. Pye & Co. Ltd. have just pub- 
lished the first of a series of handbooks 
dealing with electro-analytical methods 
entitled ‘‘ Determination of Chlorides "’ 
The handbook consists of 55 pages and is 
divided into the following three sections. 
Part I, introduction; Part II, analytical 
methods for chlorides, and Part III, 
determination of chlorides in presence of 
ions interfering in normal analytical 
procedures. 

Circle 59 for further details. 


“ Terminalogy” 

Terminalogy, published by Sealectro 
Corporatios, to be issued every two 
months, gives details of the company's 
press-fit p.t.f.e. terminals, Sealectoboard 
cordless programming board, ConheX r.f. 
coaxial connectors and contact fingering. 

The May-June issue is mainly devoted 
to an introduction to this product range, 
but subszquent issues will give applica- 
tions news, new developments, and 
information regarding the installation 
and use ef the Sealectro range of special- 
ised components for the electronics 
industry. 

Circle 90 for further details. 
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Transformers 

The new Type XN _ micro-miniature 
transformer assembly consists of minute 
super-mumetal laminations, a moulded 
bobbin, and a simple space-saving fixing 
clamp, which is suitable for use on a 
printed circuit board or on a small metal 
chassis. This transformer, which is the 
latest addition to the already wide range 
of miniature and sub-miniature trans- 
formers, is the subject of a leaflet from the 
Belclere Co. Ltd. 

A further leaflet No. L.P.2/61 from the 
company gives details of the Type EN. 
2592, EN.2593 and BN.2594 transformers 
which have been specially produced to 
meet the wide demand for this type of 
driver transformer which is currently used 
in large quantities in transistorised low 
power audio amplifiers. 

Circle 61 for further details. 


Loughborough Glass Co. Ltd. “Review” 
The May issue of Review, a two-monthly 
bulletin, published by the Loughborough 
Glass Co. Ltd., contains details of new 
products and other items of interest, to- 
gether with price reductions. 
Circle 62 for further details. 


Bellows Assemblies 

Avica-Flex bellows assemblies are the 
subject of a newly released brochure from 
Avica Equipment Ltd. The assemblies 
are designed and made as complete units 
for each specific application, with end 
terminations or couplings for direct 
attachment to other components. Special 
designs are available with internal sleeving 
to minimise fluid or gas turbulence and 
pressure drop; and with built-in end 
restraint to resist shock pressures. Various, 
photographs are included. 

Circle 63 for further details. 


General Radio “Experimenter” 

The April issue of Experimenter, pub- 
lished by General Radio Co., of West 
Concord, Massachusetts, contains an 
article on the new frequency standard 
together with a number of specifications. 
There is also an announcement that the 
firm W. & K. McLean Ltd. have been 
appointed General Radio sales representa- 
tive for New Zealand. 

Circle 64 for further details. 


Connectors 

Belling & Lee Ltd. have recently 
produced a brochure introducing the 
Collecon and Camlecon connectors. These 


multi-connectors are based on the concept 
in plug-and-socket construction whereby 
every pin is individually locked into its 
mating socket. On the back page there is 
a list of special features. 

Circle 65 for further detatls. 
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Projection Lenses 

The series of Anastigmat projection 
lenses designed for the projection of 
transparencies employing 35 mm film strip 
or 35 mmin2 x 2in. card or glass mounts 
are the subject of leaflet No. D/2336 from 
J. H. Dallmeyer Ltd. The lenses are 
listed in the B.S.I. standard barrel size of 
42-5 mm diameter. There is also a pro- 
jection lens chart. 

Circle 66 for further details. 


Nucleonic Measuring Instruments 

The Philips’ range of nucleonic measur- 
ing instruments for bench of 19 in. rack 
mounting are described in detail in a new 
abridged catalogue NR.3 available from 
Research & Control Instruments Ltd. 
This 40-page catalogue is divided into a 
number of sections including integrated 
instruments, functional units, radioactive 
isotopes for medicine, research and _ in- 
dustry and there is also a survey of type 
numbers. 

Circle 67 for further details. 


“ Pneutomation News” 

The May issue of Pneutomation News, 
published by Lang Pneumatic Ltd., is 
largely devoted to an article entitled 
‘“* Maintenance of Pneumatic Equipment”, 
which was previously written for Plant & 
Factory Maintenance. 

Circle 68 for further details. 


Printed Circuits 

Technograph Electronic Products Ltd. 
have recently produced a new brochure 
designed to act as a guide to all engaged 
in the manufacture of equipment using 
printed circuits and for buyers of this 
component. Standard printed circuit 
tolerances are set out in chart form in 
conjunction with a relative cost key 
together with electro-plating specifica- 
tions. Various leaflets dealing with one 
specific type of printed circuit or process 
are contained in an envelope at the back 
of the brochure. 

Circle 69 for further details. 


Prestincert 

Prestincert is the name given to 4 
principle of mounting components of all 
kinds on panels and chassis of any 
material, on die castings, etc., or 0! 
riveting laminae together with no prepara 
tory punching or drilling operations what- 
soever. Illustrations of Prestincert mech- 
anical fixing studs, together with its 
mechanical features, electrical applications 
and mechanical data are contained in the 
3rd edition of a leaflet available from 
Belling & Lee Ltd. 

Circle 70 for further details. 

(Continued on page 1036) 
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Mr. R. Bagot 


Mr. J. L. Thompson 


Mr. J. L. Thompson, general manager 
and director of Square D Ltd., has been 
appointed managing director. Mr. 
Thompson has been general manager of 
the company since its inception in 
November, 1955. He was appointed 
director in 1958. 

Mr. D. Gemmell, A.M.I.E.E., executive 
director of Square D Ltd., has been 
appointed gneral manager of the com- 
pany’s Swindon establishment. Mr. Gem- 
mell heads the engineering and manu- 
facturing divisions of the company and 
was appointed executive director in July, 
1960. 

Mr. R. G. Camp, M.S.M.A., sales 
manager of Square D Ltd., has been 
appointed executive director. Mr. Camp 
has been with the company since its 
inception in November, 1955, and was 
appointed sales manager in August, 1959. 


Former chairman of the Electronic 
Engineering Association, Mr. L. T. 


Hinton (Standard Telephones and Cables 
Ltd.), has been elected chairman of the 
Federation of British Industries’ Contracts 
Committee and Panel. He succeeds Mr. 
E. G. Batt, who has held the position for 
some 15 years and has resigned owing to 
ill health. 

Mr. Hinton has been a member of the 
E.E.A. Contracts Committee since its 
inception in 1947 and has represented the 
Association on the F.B.I. Contracts Com- 
mittee for about 10 years. 


Mr. E. R. Thomas, who has been 
managing director of Elcontrol Ltd. since 
the company was launched in 1948, has 
now decided to retire from full-time 
executive duties and has accordingly 
resigned as managing director with effect 
from 3lst May, last. Mr. Thomas is 
remaining a director of the company and 
is retaining his financial interest in it. 

Mr. Thomas has been succeeded by Mr. 
B. A. Worswick, who has been chief 
engineer and technical director of the 
company for the past eighteen months. 


_ Mr. H. R. Brooker has been appointed 
jomt managing director of Johnson, 
Matthey & Co. Ltd. 

Mr. Brooker has hitherto been general 
sales manager and he will continue to be 
Principally responsible for all the sales 
divisions of the company. 


Mr. Roy Bagot who, for the last 18 
years, has been group publicity manager 
of Keivin & Hughes Ltd., has now joined 
Scientific Publicity Ltd. as chairman and 
Managing director. 
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PERSONALITIES 


AEI recently announced the following 
appointments: Mr. A. T. Stretton, 
A.M.I.Mech.E., A.M.I.E.E., has been 
appointed assistant manager of the Smali 
Industrial Machines Engineering Depart- 
ment, Birmingham, AEI Motor and Con- 
trol Gear Division. 

Mr. T. W. Haycroft, A.M.I.Mar.E., 
has been appointed assistant education 
manager—craft apprenticeships at Asso- 
ciated Electrical Industries (Manchester) 
Ltd. 

Mr. W. H. Taylor, B.Sc.(Eng.), 
M.I.E.E., has been appointed manager, 
Group Personnel Services, Associated 
Electrical Industries (Rugby) Ltd., and 
will be responsible for all personnel and 
associated matters, not only for the 
Management Company but for the Rugby- 
managed divisions and subsidiary com- 
panies of AEI. 

Associated Electrical Industries (Man- 
chester) Ltd. has appointed Mr. R. 
Crummack as superintendent (Process 


and Rate) and Mr. R. G. Nicholas 
superintendent (Production Engineering 
Services), both in the Manufacturing 


Services Department. 

The Personnel Services of AEI 
(Manchester) Ltd. have been re-arranged, 
Mr. D. J. Crowther continuing as manager, 
Group Personnel Services. 

Appointments within the Group Person- 
nel Services are Mr. J. S. Butterworth 
labour manager; Mr. H. Walker, staff 
manager; Mr. B. Dawkins, education 
manager; and Mr. R. F. Jones, chief 
information officer. Miss M. Shingler 
continues as chief supervisor of women 
and Miss M. Whitehurst as chief supervisor 
of canteens. 

A new division of Associated Electrical 
Industries Ltd. has been formed to 
manage the company’s home district 
offices. 

Mr. V. S. Risoe, M.B.E., 
M.I.E.E., has been appointed 
manager of the new division. 

Mr. E. Heys, A.M.I.E.E., has been 
appointed manager, Electronic Sales 
Department (Manchester), of the AEFI 
Electronic Apparatus Division. 


B.Sc., 


general 


Mr. B. L. J. Hart has recently suc- 
ceeded Mr. Frank Worsfold as principal 
of I1.C.T.’s Computer Application Training 
Centre at Bradenham Manor, Bucking- 
hamshire. He is an associate member of 
the British Institute of Management, an 
associate of the Institution of Production 
Engineers, and a member of the Institute 
of Work Study. 
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Mr. M. A. Fry, managing director of 
the Electronic Rentals and General 
Holdings group, has been appointed 
chairman of the re-organised board of 
Metrix Instruments, specialists in elect- 
ronic measuring instruments. Mr. P. S. 
Chaves, founder director of Metrix, is the 
managing director. Mr. A. F. Moulton, 
Mr. L.. F. Odell and Mr. E. W. Fry, of 
E.R. & G.H., complete the board. 


Mr. J. E. C. Bailey, C.B.E., M.I.Ex., 
has been appointed to the board of 
Derbyshire Stone Ltd. 

Mr. Bailey will continue his executive 
duties in the Baird & Tatlock Group as 
chairman and managing director of each 
of the operating companies in that Group, 
comprising Baird & Tatlock (London) 
Ltd., Hopkin & Williams Ltd., and W. B. 
Nicolson (Scientific Instruments) Ltd., all 
members of the Derbyshire Stone Group 
of companies. 


Air Vice Marshal J. G. Elton, C.B., 
C.B.E., D.F.C., A.F.C., has been ap- 
pointed assistant to the managing director 
of C.R.E.I. (London), International Divi- 
sion of the Capitol Radio Engineering 
Institute, Washington, D.C. Air Vice 
Marshal Elton is a former chief of staff to 


the chairman, British Joint Services 
Mission, Washington, and was deputy 
U.K. member of the standing group, 
Nato. 


A further appointment is that of Sqdn. 
Ldr. W. G. H. H. Guiseley as student 
liaison officer to the Royal Air Force. 


EMI Electronics Ltd.’s_ Instrument 
Division have recently transferred several 
of their staff. 

Mr. J. S. Pinder, now North of Eng- 
land area sales engineer, will go to Hayes 
to become senior sales engineer, closed- 
circuit television. Mr. W. Dunn, at 
present covering the West, will become 
North of England area sales engineer. 
Mr. J. Keat, now at Hayes, will become 
West of England area sales engineer. 


Dewhurst & Partner Ltd., of Houns- 
low, have appointed R. A. Nisbet, 
A.M.LE.E., as regional manager (South). 
Mr. Nisbet has been with the company for 
17 years and was formerly group controller 
for the Southern Region. 


British Insulated Callender’s Cables Ltd. 
have appointed Mr. D. I. S. Hinton, B.A. 
(Mech. Science) as sales manager of 


#@8)310C-Burndy Ltd., Prescot, Lancs. 
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Mr. Justin H. Scott, B.A., has been 
appointed to the board of Laurence, Scott 
& Electromotors Ltd. 

After gaining his degree at Cambridge, 
Mr. J. H. Scott joined the company about 
ten years ago at the Norwich works, 
where he has already held executive 
positions. 


Racal Instruments Ltd. announce the 
appointment to the board of Air Chief 
Marshal Sir Francis Fogarty, G.B.E., 
K.C.B., D.F.C., A.F.C. 


Mr. Percy Allaway was recently ap- 
pointed managing director of EMI 
Electronics Ltd., in succession to Clifford 
Metcalfe, C.B.E., who relinquished the 
post at his own request but remains a 
full-time director of Electric & Musical 
Industries Ltd. 


Mr. Hugh Wyn Griffith, general 
manager of Shirley Developments Ltd., 
has been elected chairman of the Northern 
Group of the Scientific Instrument Manu- 
facturers’ Association for 1961-62, and 
will represent the Northern Group on the 
Council of the Association. 


Mr. R. S. Phillips has joined the 
instrumentation division of Evershed and 
Vignoles Ltd. as chief of development 
dealing with electronic process control 
equipment. Mr. Phillips, who has been 
in the electronics industry for twenty 
years, was previously with Epsylon 
Industries Ltd., where he was engaged in 
the development of process controls in 
relation to textile manufacture. 


Walmore Electronics Ltd. have recently 
appointed Mr. R. A. V. Noakes as their 
area representative for London E., E.C., 
and S.E. districts, Kent and Sussex. 


Mr. D. B. Flook, who has lately been 
with Thos. Ward Ltd., has joined Webb 
Conveyors and Automation Ltd., a mem- 
ber of the Elliott-Automation Group, as 





Mr.G. A. Smith 


Mr. G. L. J. Weaver 


principal sales engineer for the South of 
England. 


Mr. Michael Clark, director of the 
Electronic and Equipment Group of The 
Plessey Co. Ltd., has appointed Mr. 
George A. Smith as general manager of 
his Group. 

Mr. Smith has been with the company 
since 1957, first as the man responsible for 
the overseas selling of electronic equip- 
ment with Plessey International Ltd., and 
then as general manager of The Plessey 
Telecommunications Division. He was 
appointed commercial executive of the 
Electronic and Equipment Group in 1960. 


Mr. Gordon L. J. Weaver has been 
appointed general manager of the Instru- 
ment Division of Walker, Crosweller & Co. 
Ltd., of Cheltenham. 

The position of general manager of the 
Instrument Division has been newly 
created and is part of the company’s re- 
organisation plan to cope with the rapid 
growth of this side of their business. 


Capt. Colin McMullen, D.S.C., R.N. 
(Ret’d.), has been appointed to the board 
of Beme Telecommunications Ltd. 


The board of directors of the Sigma 
Instrument Co. Ltd. have appointed Mr. 
L. Hare, A.M.I.Mech.E., to the board 


as sales director. 


Mr. D. H. McNeile has joined Attwood 
Technical Services Ltd. as chief executive. 

Mr. McNeile has been with the United 
Kingdom Atomic Energy Authority for 
the past two years, the last twelve months 
of which he spent in the Commercial 
Branch. Previously he was for eight years 
with the Iraq Petroleum Company L+td., 
including one year as Secretary of the 
Management Committee. Before that he 
was for three years with Richard Costain 
Ltd., in Iran. 


The W. Bryan Savage Co. have ap- 
pointed Mr. F. T. Morse as chief applica- 
tion engineer to the Vibration Division at 
their Stanmore factory. 

Mr. Morse will be responsible for all 
aspects concerned with design and _ pro- 
vision of the electronic systems this 
company manufactures for the vibration 
testing of aircraft, missiles, electronic 
assemblies used in airborne equipment, 
and other forms of apparatus where the 
measurement of reliability under stringent 
environmental conditions is of importance. 


Mr. Harold Burke, M.I.Mech.E., 
M.I.Prod.E., has been elected to the 
Presidency of the Institution of Produc- 
tion Engineers for 1961/62. 


Mr. W. S. Horwood has been ap- 
pointed assistant education and technical 
officer to the Institution of Production 
Engineers. 


E. K. Cole Ltd. announce, with regret, 
the death of Mr. E. R. Pring. Mr. Pring 
joined the company as a director in the 
first year of its formation, 34 years ago, 
since when he has given highly valued 
service in that capacity, enjoying the 
esteem and affection of all those who came 
into contact with him. He retired from 
all business activities only last year. 





(Continued from page 1034) 


Solartron, 196! 

The annual review of the Solartron 
Electronic Group is contained in an 
illustrated booklet under the title New 
Things under the Sun. There are articles 
on electronics and research, commerce, 
education and defence and a two page 
chart showing briefly how Solartron 
product lines are contributing to progress 
in each field of human activity. 

Circle 71 for further details. 


Gas Meters 

“High Pressure Industrial Gas Meters 
by Parkinson Cowan ”’ is the title of an 
illustrated 4-page leaflet now available 
from Parkinson Cowan Gas Meters. 

As well as describing and illustrating 
the construction of the B1200 and B2000 
high pressure meters the leaflet also pro- 
vides useful performance curves, dimen- 
sion diagrams and abridged specifications. 

Circle 72 for further details. 
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Components News 

The June issue of Components News, 
published by Standard Telephones & 
Cables Ltd., contains a description of the 
Series RS 600 medium power silicon 
diodes, a 74 watt Zener diode, a new range 
of Stantelac capacitors and additions to 


the range of valves, transistors and 
magnetic materials. There is also an 
article in the valve section entitled 


“‘ Choosing the Right Component ’’, which 
is devoted to microwave valves. 
Circle 73 for further details. 


Focusing Magnifier 

Leaflet No. D/2333, issued by J. H. 
Dallmeyer Ltd., in addition to giving full 
details of the field focusing magnifier for 
use with 8 mm and 16 mm ciné lenses 
employing the standard Type D or Type C 
fitting, contains particulars of the range of 
light filters, which are optically polished 
and guaranteed not to affect, in any way, 
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the optical performance of the lens. These 
are supplied in any size up to 2} in. (70 
mm) diameter. Filter cells to suit indi- 
vidual lenses are also listed. 


Circle 74 for further details. 


Tube Products 

Johnson, Matthey & Co. Ltd. have 
issued a new series of data sheets des- 
cribing their range of small-bore tubes and 
tube products. Tubes to fine limits are 
available principally in non-ferrous metals 
and alloys, although grades of nickel-iron 
alloy are supplied, as well as tubes m 
precious metals for specialised applica- 
tions. 

The data sheets describe Johnson 
Matthey tubes in terms of end uses, for 
example, Bourdon tube, capillary tube 
restrictor tube, instrument pointer tube, 
tube for applications in electronics, and 
miscellaneous base-metal tubes. 

Circle 75 for further details. 
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NEW from PERMUTIT 


Portable 


‘DEMINROLIT’ 


Mark 7 


FOR PURIFIED WATER TO B.P. SPECIFICATION 


Up to 12 gallons (54 litres) hourly of purified water 
are produced simply and cheaply by this cartridge 
type mixed-bed ion exchanger. It costs only £35 
including a spare ion exchange cartridge: exchange 


cartridges supplied quickly at low cost. 


CONSIDER 
THESE FEATURES 









* Purified water immediately 
available at tap speed. 


* Consistent water quality 
monitored continuously by 
battery-operated Tester. 


* No scale or deposits. 


* Low running costs. 


%* Charged with Permutit brand 
‘Zeo-Karb’ and ‘De-Acidite’ 
ion exchange resins. 


* Non-corrodible, 
free-standing, robust plastic 
construction. Height 224 ins 


For technical details 
write to 


DEPARTMENT D.X.23 
THE PERMUTIT 
COMPANY LTD 
Permutit House, 


Gunnersbury Avenue, 
London, W.4 
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SOCIETY OF 


East Midland Section 

At the Annual General Meeting on 20th 
April, all the Section’s officers were re- 
elected. Mr. Bishop and Mr. Cluley were 
welcomed to the committee in place of the 
retiring members, Mr. Besag and Mr. Wye. 
Mr. Wye has been a committee member 
for the full three-year spell, and his 
modestly expressed but penetrating con- 
tributions will be missed. 

With Mr. Besag’s going the committee 
has lost its contacts with the educational 
side of instrumentation. Professor 
Parton, the Section’s immediate past 
chairman last year, is chairing the local 
1.E.E. branch for this session, and so has 
also had to leave the Section to its own 
devices for a while. It is felt that the 
Section cannot afford to go on for long 
without anyone from the colleges or the 
universities that abound in this part of the 
country. 

Both the president and the secretary of 
the Society attended the meeting and Mr. 
Eltenton gave a very clear picture of 
present position and plans for the future 
in the Society’s struggle for recognition as 
a professional institute. 


The summer visit was to the I.C.I. 
Central Instrument Laboratory near 
Reading where an _ entertaining and 


instructive Saturday morning was spent. 

The 1961-62 Session opens in September 
with a one-day Conference on Instru- 
mentation for Industry followed by a 
varied programme including two visits 
and two joint meetings with other 
Societies. 

It is felt that joint meetings cannot but 
help in the efforts to improve the status of 
the Society. Every time other people are 
met as equals, sometimes on their own 
ground and sometimes on ours, so the 
impression given will be a better one. 
Good attendances and a high standard of 
papers and discussions must be assured. 

Nobody need feel frightened at being 
out of his depth at a joint meeting. These 
meetings must be regarded simply as so 
many opportunities to show the estab- 
lished organisations that we are a genuine 
association fulfilling a definite need, not 
cutting across other people’s preserves 
and not a dilettante body merely playing 
at the business of being a scientific society. 


Manchester Section 
At the Annual General Meeting held on 
the 15th May, 1961, Dr. Stainthorp 
thanked Dr. A. W. Foster for his past two 
years’ services as chairman of the Man- 
chester Branch. The new committee, 
elected by the meeting, is headed by: 

Mr. G. D. Coombes, Chairman 

Dr. Stainthorp, Deputy Chairman 

Mr. R. Maley, Secretary 
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The meeting was followed by a paper on 
thermocouples given by the retiring 
chairman to an audience of over thirty 
members. Dr. Foster dealt with the 
atomic theory of thermo-electrics, crystal 
structure of thermocouple wires, the 
various alloys employed, and also ex- 
plained the Curie point. He also went into 
the testing of thermocouple materials and 
the effect of thermocouples in nuclear 
reactors, finishing his talk on the standard- 
isation of wires. 


South Wales Section 


TuHeE Annual General Meeting of the South 
Wales Section of the Society of Instrument 
Technology was held in the Welsh College 
of Advanced Technology, Cardiff, on 
Wednesday, 29th March, 1961, Professor 
R. H. Macmillan in the chair. 

After reviewing the activities of the 
Section, the chairman said that 1960/61 
had been a successful year with a very 
encouraging increase in membership. 
Since the last Annual General Meeting a 
party of members had visited the Merthyr 
factory of Teddington Controls Ltd., 
where they had enjoyed an interesting and 
instructive afternoon. He was pleased to 
announce that a works visit had been 
arranged for the 26th April, 1961, and he 
was sure that members would welcome the 
opportunity of seeing the pulp mill and 
the pumping station at Sudbrooke. After 
the balance sheet, presented by the Honor- 
ary Treasurer, Mr. A. D. Thomas, had been 
adopted, the chairman said that as no 
further nominations had been received he 
declared the nominees duly elected. 
Committee members for the 1961/62 
session would therefore be: 

Dr. J. R. Bristow- 

Welsh College of Advanced Technology 
Mr. S. J. Gifford—Mond Nickel Co. Ltd. 
Mr. G. W. Gomer—George Kent Ltd. , 
Mr. H. H. Harper 

Evershed & Vignoles Ltd. 
Professor R. H. Macmillan 
University College, Swansea 
Mr. L. J. Mortimer 
Monsanto Chemicals Ltd. 
Mr. C. G. Miles— 
Guest Keen Iron & Steel Works 
Mr. A. D. Thomas 
Llandaff Technical College 
Professor W. Fishwick— 
University College, Swansea 

This concluded the business of the 
Annual General Meeting and the chairman 
then introduced Mr. R. S. Medlock, of 
George Kent Ltd., who addressed the 
Section on Feedback. Mr. Medlock was 
well known in the instrument world and 
of course to members as the immediate 
past president of the Society. The 
chairman said that it was a great pleasure 
to welcome him again to the South Wales 
Section. 
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In his opening remarks, Mr. Medlock 
said that he hoped his talk would be an 
appropriate one to follow an Annual 
General Meeting as it was, in fact, more 
philosophical than technical. Broadly 
speaking, nothing in nature was static, 
stability was rare and the entropy of the 
universe tended to increase. The function 
of civilisation was to combat this tendency 
towards an increase in entropy and thus 
produce order out of disorder. A feature 
of this activity was the continuous struggle 
against natural tendencies towards in- 
stability. 

The lecturer explained that feedback 
could be positive or negative and each 


could be further complicated by the 
proportional, integral, and _ derivative 
functions. Natural processes frequently 


involved positive feedback systems whilst 
man is more concerned with negative 
feedback designed to produce stability 
and control, but unfortunately phase 
changes brought about by time lags often 
produced positive feedback with resultant 
hunting. A system without feedback was 
known as an open loop system—cause and 
effect being a simple general case. 
Closed loop systems provided negative 
feedback to correct any deviation from 
the desired value and many examples 
from human physiology were instanced. 
These included the close control of body 
temperature and blood pH value and it 
was pointed out that in a healthy indivi- 
dual these processes were very sensitive and 
efficient. The power steering of a motor- 
car was an example of cascade control and, 
in the economic field, the principles of 
closed loop feedback control were applied 
by economists. 

Illustrating by means of a tape recorder 
how, in a system transmitting information, 
there was a tendency for the “ entropy” 
to increase, Mr. Medlock showed that 
multiple re-recording of a message produced 
a result which became increasingly unintel- 
ligible. Another simple but most effective 
demonstration — illustrated _ progressive 
phase shift and it was mentioned that in 
particular, if the output signal was 180° 
out of phase with the input and the loop 
gain was unity, the system would just 
sustain oscillation. In some cases, systems 
were deliberately designed for instability 
as for example electronic oscillators used 
in radio and television. These oscillators 
were examples of positive feedback 
systems which in general were undesirable. 

The effects of proportional, integral and 
derivative terms on both positive and 
negative feedback were very clearly 
demonstrated on mechanical models and 
on aservo mechanism of the potentiometric 
type. From the examples quoted and the 
demonstrations it was evident that post 
tive feedback tended to drive to satura 
tion, some systems then becoming static, 
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AIRORGAS |\SIMPLIFIX 


VELOCITY, FLOW OR PRESSURE 
MEASUREMENT AND CONTROL 


Velocity —- 100 ft/min. to 10,000 ft/min. 





Flow — | cc/min. to 200 cu.ft/hr. 














lock Pressure difference — 0.01 m.m.H,0. to 10 Ib/sq. in. 
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whilst others attained this limit in one 
direction and spontaneously reversed. 

After a vote of thanks by Mr. 
Somerville-Vernon the meeting closed. 

At a subsequent committee meeting the 
following members were elected as officers 
for the coming Session: 

Mr. A. D. Thomas, Chatrman 

Mr. G. W. Gomer, Honorary Treasurer 

Mr. C. G. Miles, Honorary Secretary 


South Yorkshire Section 


A JOINT meeting on High Speed Instru- 
ments for Combustion Research was held 
with the Leeds Institute of Fuel at the 
Hotel Metropole, Leeds, on Wednesday, 
Ist March, 1961. 

Mr. Pengelly gave a most interesting 
exposition of the problems associated with 
the measurement and recording of rapidly 
changing temperatures, pressures and 
flows experienced in combustion research, 
particularly when applied to small scale 
experimental furnaces, where the presence 
of standard sized probes interfered with 
the furnace conditions to such an extent 
as to render the results of little value. 

The lecturer then went on to illustrate, 
with the help of slides, some of the 
designs for various types of sensing heads 
produced in this country and in Holland. 

From the lively discussion which 
followed the lecture it was obvious that 
Mr. Pengelly’s witty discourse had stimu- 
lated a lot of thought. 

The third annual dinner of the Section 
was held at the Kenwood Hall, Sheffield, 
on Friday, 24th March, 1961. This event 
was well supported by members and their 
guests and the Section was honoured to 
have the Master Cutler, Mr. C. H. T. 
Williams, J.P., as their chief guest, to- 
gether with Mr. G. C. Eltenton, B.A., 
F.Inst.P., the president of the Society. 

In proposing the toast to the Society 
and its president, the Master Cutler spoke 
of the rapidly expanding role instru- 
mentation is playing in industry. In his 
own industry, steel, he said that it was no 
longer sufficient to rely on experience 
coupled with premonitions and hunches; 
it was now essential to have precise 
measurement on which good decision 
could be based. It was unfortunate that 
the rapid expansion of instrumentation 
was being hindered by the lack of suitably 
qualified personnel and it was here that the 
Society could play a vital part in industrial 
production by the education of qualified 
personnel. To obtain the full benefit of 
research and development it is essential to 
have a sufficient quantity of fully qualified 
men and the Master Cutler felt that as the 
president of the Society was also the 
chairman of the Education Committee, 
the future of the Society and _ instru- 
mentation were in safe hands. 

In his reply the president, Mr. Eltenton, 
said that it was very appropriate that the 
Master Cutler had mentioned the part the 
Society could play in the education of 
personnel. He went on to stress the plans 
that the Society had put forward only to 
have them squashed due to the opposition 
of other bodies or by the apathy of the 
powers that be 

Any improvement in the status and 
quality of instrument technology was, he 
said, an improvement to the nation as a 
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whole in that all industry would benefit. 
At present the instrument engineer was 
iike a lubricant which is spread too thinly 
in too many places and he must be 
qualified as an electrical, mechanical or 
chemical engineer, or a physicist, because 
there is not yet an examining body in 
instrument technology. 

Mr. Eltenton went on to say that there 
was only one course leading to a diploma 
in technology at present running in this 
country where the emphasis was on 
instrument technology and it was essential 
that the Society should in some way bring 
together the technician and the _ tech- 
nologist so that the young man entering 
the field as a technician has ample 
opportunity to become a qualified tech- 
nologist. By this means there would be 
no dead-end jobs in instrumentation and 
there would be a steady flow to and from 
the technologies that need us and those 
that use us. 

In proposing the toast to ‘‘ Our Guests”’, 
the Section chairman, Mr. M. Thomas, said 
that the Section was honoured to have the 
Master Cutler as its Chief Guest and felt 
that Mr. Williams and Mr. Eltenton had 
something in common in that the former 
was Chairman of the Iron and Steel 
Federation while the latter was the 
President of the Society of Instrument 
Technology. Mr. Thomas went on to say 
that Mr. Eltenton had the honour of being 
the first local section chairman to become 
Society president and he stressed the prime 
importance of having lively local and 
overseas sections. 

Turning then to lighter matters, Mr. 
Thomas took his audience into the realms 
of fantasy in imagining what the future 
might hold should the major instrument 
firms decide to use the medium of televi- 
sion to advertise their products. 

Mr. A. Smithson replied to the toast on 
behalf of the guests and said how sorry Mr. 
Matthews was that he was indisposed and 
unable to attend the dinner. Mr. Smithson 
then said that he felt honoured to be a 
guest in his home town of Sheffield. After 
this he remarked that the strength of the 
Society of Instrument Technology lay in 
the vigour of the local sections and he felt 
that the South Yorkshire Section was a 
very lively body. As instances of this Mr. 
Smithson mentioned the success of the 
Symposium which, he understood, was to 


. ‘ 
become an annual event; together with 


the helpful and co-operative attitude he 
had noticed amongst S.I.T. members in 
his travels round the area. 


Chairman's Address—Feedback—-Manage- 
ment Control. 

This took place after the Annual 
General Meeting of the Section on 3rd 
April. 

Mr. Thomas stated that all one learns 
in instrumentation is applicable to man- 
agement and life in general. He said that 
the word “ profit ’’ is now something of a 
dirty word but the prime duty of manage- 
ment is to run the business in such a way 
that the shareholders get a fair return on 
the money they have invested. Profit is a 
measurement of economic performance, 
and human management, welfare, etc., are 
secondary objectives designed to give the 
good labour relations which are conducive 
to good economic performance. 


INSTRUMENT PRACTICE 


Mr. Thomas then dealt with the aims of 
good management and stressed the need 
for decentralisation, delegation and the 
need for a departmental manager to have 
a very clear idea of exactly what he has to 
do, his “set point’’, and how much 
latitude ‘‘ tolerance ’’ he can allow. 

The lecturer then dealt with the basic 
principles of automatic control and 
included definitions of such terms as 
measurement lag, transfer lag, distance- 
velocity lag and cascade control. After 
this he dealt with the disadvantages of 
‘“‘Line Management’’ in which’ each 
component resembled a resistance/capacity 
network. The resistor being the person's 
thick skin and the capacitor his poor 
mental approach or capacity. Due to this 
chain of resistors and capacitors, by the 
time an instruction reached operative 
level, the lag was so great that it is prob- 
able that the opposite action instruction 
was just leaving the head of the line. 

In contrast to this Mr. Thomas outlined 
effective management by delegation in 
which ‘set point’’ levels could be 
rapidly passed down and each small 
control loop could rapidly apply corrective 
action. Variation of the set point should 
be gradual and there should be slow feed- 
back loops from the bottom to the top of 
the system. 

As an example Mr. Thomas reiterated 
the Ford story showing that the sole 
control of Henry Ford [| nearly brought 
the firm to ruin while the delegation of 
Henry Ford II brought the firm back to 
life. 

In conclusion the lecturer depicted a 
block diagram of management from 
general manager to process’ worker 
bringing in all such ancillaries as foremen, 
instrument engineers and _ technicians, 
fuel engineers, stock control, etc., and 
showed how the feedback loops stabilised 
one another and gave rise to efficient 
operation. 

The presentation of the paper was 
followed by a lively discussion from which 
it was obvious that the inimitable style of 
Mr. Thomas had_ given his audience 
considerable food for thought. 





British Standard for 
preparation of mathematical 
copy and correction of 
proofs (B.S.1219M:1961!) 


THE British Standards Institution has 
produced a four-page card, setting out the 
recommendations and marks for the 
clarification of mathematical copy and 
the correction of mathematical proofs 
contained in B.S.1219:; 1958. This card 
(B.S.1219M) is similar in style to 
B.S.1219C, ‘‘ Table of symbols for prin- 
ters’ and authors’ proof corrections’ 
which was published some three years ago. 
Copies of this Standard may be obtained 
from the British Standards Institution, 
Sales Branch, 2 Park Street, London, W.1, 
price 2s. 6d. each. (Postage will be 
charged extra to non-subscribers.) 
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You can now choose air power equipment from 
the combined ranges of Bellows and Valvair. 
Most comprehensive choice there is! Fast, flexible, 
safe . . . Bellows-Valvair Equipment is production- 
proved on a multitude of jobs. 


Write for combined range booklets! 





HI-SPEED 
INLINES VALVES 


DECELERATION 
MANIFOLDS 








Bellows -\/alvair 





CONTROLLED AIR POWER EQUIPMENT 


BELLOWS-VALVAIR LIMITED, 1206 STRATFORD ROAD, HALL GREEN, BIRMINGHAM, 28. Tel.: Springfield 6059 


IT COSTS NO MORE 
TO BUY THE 


Specify WESTON eee A 
on your equipment 








The demand created by the high 
quality of Weston meters is such that 
production techniques can be em- 
ployed which enable these outstand- 
ing instruments to be produced at 
competitive prices. 


There can be no finer 
advertisement for your equipment 
than the name ‘‘Weston”’ 
on the meters installed 


“ Advance Components Transistorised Counter Type TC.1, 
used for time, frequency and period measurement. 


SANGAMO WeEeSTON LiMIiTeEDo > ENFIELCO + MIDBODOX 
Telephone: Enfield 3434 (6 lines) & 1242 (6 lines) Grams: Sanwest, Enfield. 
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CLASSIFIED 
DVERTISEMENTS 


All advertisements must be PREPAID. Situations Wanted, 4d. per word. Minimum 6s. All other adver- 
tisements, 6d. per word, minimum of 10s. Semi-display advertisements, 4s. per line. Minimum £2. Display 
advertisements at tariff rates. Box Numbers count as four words. Replies forwarded Is. extra. Replies 
to Box Numbers must be addressed to /nstrument Practice, 9 Gough Square, Fleet Street, London, E.C.4. 

The Proprietors reserve to themselves the right to refuse to insert an advertisement if they think proper 
to do so. All possible care is taken to ensure accuracy in setting up the advertisements, but should an error 
be made the Proprietors will not hold th Ives resp ip any way for same. 











Central Electricity 





SITUATIONS VACANT 


ALBRIGHT & WILSON (MFG.) LTD. 
Chemical Manufacturers 
require an 
ASSISTANT 
INSTRUMENT ENGINEER 


at the factory at Oldbury, Birmingham 


Duties are to assist in the re-organisation 
and expansion of the Instrument Depart- 
ment which is concerned with the main- 
tenance of indicating, recording and auto- 
matic control instruments. These are used 
for the measurement and control of 
temperature, pressure, flow and level in a 
large chemical works. There is also work 
on application, design and installation. 
Applicants should be aged under 30 and 
possess H.N.C. and have served a 
recognised re I a ag The Company 
Operates a non-contributory pension 
scheme and a housing scheme. 
Apply in first instance to: 

Group Starr OFFIceR, 

ALBRIGHT & WILSON LTD.. 
1 KNIGHTSBRIDGE GREEN, 
Lonpon, S.W.1. Ref. No. 104. 


SENIOR 
INSTRUMENTATION ENGINEER 
An excellent opportunity occurs with a 
leading automation firm for a Senior 
Instrumentation Engineer with some 
years’ experience in the design and speci- 
fication of instrument control systems for 
the Petroleum and Chemical Industries. 
The Company is employed on the design 
of control systems of all types for a wide 
range of projects, ranging from nuclear 
reactors, wind tunnels and chemical plants 
to telemetering and remote control of 
pumping stations. We are looking for a 
man over 30 who is familiar with Foxboro, 
Taylor, Kent, Honeywell and similar 


instrument systems, and who is capable of 


undertaking responsibility for the instru- 
mentation system design and the direction 
of junior engineers and drawing-office 
staff 

A commencing salary of up to £2,000 per 
annum is offered to the right man, who 
should have a degree. Alternatively, 
H.N.C., with extensive experience, will 
be acceptable. Usual benefits, pension 
scheme, luncheon vouchers, etc. Holiday 
commitments honoured. Box No. 752. 





4 IFAM ELECTRICAL 


INSTRUMENT CO. LTD. 
Woodland Road, Torquay, Devon 


ana 


Use FRING Os 


Su 





RESEARCH AND 
DEVELOPMENT 
ENGINEER 


The above Company have an opening for an 
engineer qualified to B.Sc. standard or 
equivalent to take charge of Research and 
Development of electrical measuring indi- 
cating instruments, mostly of the miniature 
type, and also pyrometry. Detailed experience 
of design and manufacture of the above is 
essential. The position commands a four- 
figure salary. Preference will be given to men 
under 40 years of age. Write for applica- 
tion form to DE ||, at the above address. 














Please mention “Instrument Practice’’ 
when replying to advertisements. 








Generating Board 


NUCLEAR PLANT 
DESIGN BRANCH 


require 


CONTROL 


and 


INSTRUMENTATION 
ENGINEERS 


for work on the design of equipment 
for the Board’s Nuclear Power 
Stations. 


The Control and Instrumentation 
Section is responsible for the pre- 
paration of specifications for this 
equipment and for the scrutiny of 
designs subsequently submitted from 
the Industrial Consortia. To prepare 
for this work close contact is main- 
tained with a very wide range of 
industrial activity in instrumertaticn 
generally. 

Experience in one or more of the 
following fields is desirable: (a) Con- 
trol and servo systems, (b) Conven- 
tional instrumentation, (c) Safety 
and interlock circuits, (d) Tians- 
mission system protective gear. 
Training will be given in the appro- 
priate nuclear aspects. 

Applicants should have qualifi- 
cations of a degree standard. 

@Salary within the scale £1,520- 
£1,890 per annum, according to 
qualifications and experience. 

Applications stating age, qualifi- 
cations, experience, present position 
and salary to the Appointments 
Officer, 24/30 Holborn, London, 
E.C.1, by 23rd August. Quote 
“Ref. IP/337”. 














RECORDER INK Always flows freely 


| 
| 
| 
Stephens’ new Recorder ink never clogs—it flows smoothly, | 
neatly with a positive and precise action that all modern | 
| 


measuring-instruments require. 


@ Range covers all working @ Quick, medium or slow 
temperatures drying time 


violet, red, green, blue 


@ Five principal colours: black, @ Designed for all types of | 
| 
|} 

| 


measuring-instruments 





HENRY C. STEPHENS LTD: GILLESPIE RD- HIGHBURY - LONDON N5 | 





Serd us your problems to solve 


Cc. S. LINDSEY LTD. 


CROWN WORKS, GODMAN ROAD, PECKHAM RYE, S.E.1I5 
NEW CROSS 4636 


Good Instruments deserve... 


Good Cases 


Manufacturers of Leather and 
Substitute Cases and Covers to fit 
Manufacturers’ own products. 


WE DESIGN TO GIVE 
EYE APPEAL COMBINED 
WITH PROTECTION & 
USEFULNESS. 


(PART ACTURERS ASSODATION J! 


pag 
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pMPERIAL CHEMICAL INDUSTRIES 
Limited has a vacancy in its Central 
Instrument Laboratory, based on its Labora- 
tory at Wilton in Yorkshire, for a Physicist 
or Physical Chemist interested in instrumenta- 


tion for chemical analysis. He should have 
some experience in this field, particularly 
infra-red spectroscopy. He will be responsible 
for the development and application of 
analytical instruments in the Measuring 
Equipment Service. 

Applications from men, preferably under 
30, with honours degrees, should be sent to 
Head Office Staff Department (OBS), I.C. 
House, Millbank, London, S.W.1. 


FOR SALE 


SURPLUS Industrial and Laboratory In- 
struments for pressure, vacuum, tempera- 
ture, flow, humidity, oxygen, nitrogen, etc. 
Apply to L. Solloman Ltd., 1 Beaufort Street, 
Manchester, 3. Telephone: Blackfriars 4571. 


SERVICES AVAILABLE 


PRECISION ENGRAVING of Instrument 
Panels, Dials, Scales, Nameplates, Labels, 
etc., Plastic Components, “Perspex” fabrica- 
tions. Stockists of “Perspex” acetate, 
Traffolyte, etc. Speedy deliveries on long or 
short runs. A.I.D. and A.R.B. approved. 
Leicester Engravers (Plastics) Ltd., 60 Edwyn 
Street, Leicester. Telephone: Leicester 58375. 
IRRORS, re-silvered or re-aluminised 
promptly to very high standards at 
moderate prices. Front or back silvering 
including heat-resisting silvering, or surface 
aluminising. New mirrors supplied. Over 50 
years’ experience of mirror manufacturing. 
GOwLLaNpDs Ltp., Morland Road, Croydon. 
Telephone: Addiscombe 3011. 
MACHINE ENGRAVED SCALES, Feed 
Dials, Panels, Labels, etc., in plastic 
and metal. Excellent delivery. O. H. Kampf 
& Co., 15a Market Square, Crewkerne, 
Somerset.—Telephone: Crewkerne 709. 


50,000 
PRECISION INSTRUMENT GEARS 


of all types from stock 
(now including Spiral Bevels) 


Write for fully comprehensive Catalogue 


The Davall Gear Company Ltd., 
Potters Bar, Middlesex 
Telephone: Potters Bar 5714/1 (5 lines) 


— SPINNINGS — 
IN ALL METALS 


Hydraulic and Flow Spinning Specialising 
for the Electronic and Instrument 
Industries. 








* 
Hydraulic Presswork 
Argonarc & Spot Welding 
* 
E. J. PURDIE & SON LTD. 


49-53 CORSICA STREET, HIGHBURY, N.5. 
Telephone: Canonbury 2128 








DEVELOPMENT OF NEW PROJECTS 


Designing, Drawing, Detailing Prototypes. Small 
quantity manufacture. Special purpose machines. 
Instrument work a speciality. Inventions worked out 


A. RUNDLE (Upper Norwood) LTD. 


Micro Works, Stoney Lane, Church Road, 
Upper Norwood, London, S.E.19 
Enquiries and quotations invited 
Teleph LiVing: 4682 











-—MACHINE ENGRAVING— 
one off or small batches 

Indexing Dials and Scales divided. 

Instrument Components a Speciality. 


A. RUNDLE (Upper Norwood) LTD. 


Micro Works, Stoney Lane, Church Road, 
Upper Norwood, London, S.E.19 
Teleph LiVing: 4682 














WATCH — INSTRUMENT — CLOCK 
TOOLS and MACHINERY 
Taps Wr, Dies 
Files Mh Pliers 
Tweezers Broaches 
Drills adc Pivot Steel 
(.0016” & up) (.0016” & up) 
Micro-Precision Lathes and Bench Drills 
holesale 
Send fr4 Swiss, French & British made Goods C eestgue 
OHN MORRIS (Clerkenwell) LTD 
64 Clerkenwell Road, London, E.C.1 








AUTO-MACHINE WORK 
PRESS WORK 
FABRICATIONS 
PRECISION MACHINING 


FULLY APPROVED 
ROEVAC - DENTON - MANCHESTER 








B.A SCREWSEre 


SPENCER COMPONENTS 
5 High Street, Birmingham, 14 











The only complete 


WAREHOUSING, PACKING 
& DESPATCHING SERVICE 


in the CENTRAL LONDON AREA 
is now able to undertake additional 
contracts owing to recent extensions to 

premises. 

Our Service covers every detail— 
Warehousing, Packing, Despatching, 
Stock- — Shipping, Documenta- 
tion and Invoicing. It is already 
employed with advantage by both large 
and small organisations, either per- 
manently, or for periodic or special 
occasions. 

We guarantee any Warehousing, 
Collecting, Packing and Despatching 
operation in any field of Industry, 
handled promptly, efficiently and 

ECONOMICALLY 

Let our Representative call and discuss 
any problems. An estimate costs you 
nothing, and probably can provide very 
substantial savings on your present 
costs. It is doing this for other Firms; 
it can do the same for you. 

Contact us today 


AGES LTD. 


29-31 Bramley Road, LONDON, W.10 
Telephone: Park 2378-9 











A COURSE IN 
INDUSTRIAL 
INSTRUMENT 


TECHNOLOGY 


BY 
J. T. MILLER, B.Sc., F.!nst.P. 


So great has been the demand for 
reprints of Mr. Miller’s Course in 
Industrial Instrument Technology 
that the supply was soon ex- 
hausted, and a more convenient 
new edition, produced by the 
photo-1itho process and bound in 
stout paper covers, is now avail- 
able. 


CONTENTS 


I. Basic Elements or Mech- 
anisms. 

Il. Diaphragms. 

11]. U-Tube Manometers. 

IV. Flow Metering Elements 
for Fluids in Pipes. 

Vv. Flow Metering Elements 
for Fluids in Pipes (con- 
tinued). 

VI. Measuring Instruments 
for Differential Flow 
Elements. 

VII. Flow Measurement: Inte- 
gration from  Differen- 
tial Pressure Instru- 


ments. 

Vill. Area Meters: Rotameters 

and Flowrators. 

IX. Anemometers, Electrical 
Flow Meters and Quan- 
tity Meters. 

- Electrical Methods. 

- Electrical Methods (con- 
tinued): Resistance 
Thermometers. 

XII. Radiation Temperature 

Measuring Instruments. 
XILJ. Humidity Measurement. 
XIV. Industrial Electronic In- 
struments for the Mea- 
surement (and control) 
of Temperature, Pres- 
sure, Flow, etc. 
XV. Electronic 
(continued). 

XVI. Automatic Control. 

XVII. Automatic Control (con- 

tinued). 

XVIII. Automatic Control (con- 

cluded) 


are] 


Instruments 


Price 20/= post free 


Send your order to: 
UNITED TRADE PRESS 
LTD. 

9 GOUGH SQUARE 
FLEET STREET, LONDON, €E.C.4 

















Aucust 1961 


INSTRUMENT PRACTICE 


1043 






































RADIO s ELECTRONIC 
COMPONENTS 


S p ec : a | Exhibitions and Conferences & Test Reports 
New Components @ #£Manufacturers’ Publications 
F e at ures Activities in the Industry & Book Reviews 





Some articles that have 
appeared in recent issues 


An Analysis of Failure of Components 
A. A. New, M.Sc., F.R.I.C., A.Inst.P 


Precision Wirewound Resistors 
D. C. F. Bartlett, B.Sc.(Eng.), M.S.M.A. 


Microminiaturization, Reliable Components 
and Cooling Techniques 


G. W. A. Dummer, M.B.E., M.LE.E., 
Sen. Mem. I.R.E. 


The Multi-channel Magnetic Head 
C. W. Ross, A.M.Brit.I.R.E. 


Potted Components K. A. Fletcher 


Temperature Control for Crystal Pulling 
J. I. Hopley 


Protection of Electronic Equipment Against 
Vibration and Shock 
J. A. C. Cramer, B.Sc.(Eng.) 


The Phototransistor V. R. Chapler 


Aluminium Soldering P. W. Wright 
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B.E.N. PATENTS LTD. (Division of Broom & Wade Ltd.) 
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(Send for fully illustrated Catalogue) 


General Automatic and Press Work 


Quoted delivery dates adhered to 
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64 Clerkenwell Road, London, E.C.| 
Phone: Clerkenwell 6077 


AIR ENGINEERS 





COMPRESSED 


> 
e 














——— == 
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Makers of acid-proof vessels of all types. 

Speciality: Cells for experimental purposes 

involving optical work of any accuracy. 
Write for illustrated list 





Ilford Optical Works, FOREST RD., BARKINGSIDE, ESSEX 
Hainaule 5454/5 
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RECORDER CHARTS Ltd. 


The Chart Division of the Instrument Industry 
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HYDRAULIC - AIRCRAFT 
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METAL GAUZE 
FILTERS 





Manufactured 
(aug to customers’ 
individual 
specifications 
by 
The E. & H. FILTER 


co. LTD. 

ASHLEY WORKS, ASHLEY ST., LONG LANE, 
BLACKHEATH, BIRMINGHAM 

Telephone BLAckheath 1638 











A Course in Industrial Instrument Technology 
by J. T. MILLER, B.Sc., F.Inst.P. 


This Course, which appeared originally as a serial in the technical journal, Instrument Practice, is the first of its kind 


to be published from British sources. 


So great has been the demand for reprints of Mr. Miller’s Course in Industrial Instrument Technology that the supply 
was soon exhausted, and a more convenient new edition, produced by the photolitho process, and bound in stout 


paper covers is now available. 


Contents 


I Basic Elements or Mechanisms. 
Il Diaphragms. 
If U-Tube Manometers. 
1V_ Flow Metering Elements for Fluids in Pipes. 
V_ Flow Metering Elements for Fluids in Pipes 
(continued). 
VI Measuring Instruments for Differential Flow 
Elements. 
VII Flow Measurement: Integration from Differen- 
tial Pressure Instruments. 
VIII Area Meters: Rotameters and Flowrators. 
IX Ancmometers, Electrical Flow Meters and 
Quantity Meters. 


Electrical Methods. 
XI Elecirical Methods (continued): Resistance Ther- 
mometers. 

XII Radiation Temperature Measuring Instruments. 

XII[ Humidity Measurement. 

XIV Industrial Electronic Instruments for the 
Measurement (and control) of Temperature, 
Pressure, Flow, etc. 

XV_ Electronic Instruments (continued). 

XVI Automatic Control. 

XVII Automatic Control (continued). 

XVIII Automatic Control (concluded). 


Price 20/- (post free) 
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33” EDGEWISE Voltmeters & Ammeters 


with a guarantee of overall excellence 


NALDERS have specially developed these small EDGEWISE}| 

Ammeters and Voltmeters for which substantial orders have been” 

received. 

Special features include :— 

Compactness in design—outstanding sensitivity, accuracy, and 

efficiency—light in weight and dustproof. 
They are available as single element instru- 
ments, moving-—coil or moving-iron or double 
element, moving-coil—with plain or illumin- | 
ated dials—vertical or horizontal types for 
front or back of board mounting. 


Full particulars of this 
Small EDGEWISE 
Type (Ref. BTCI) are 











wy 


Send your enquiries to NALDERS 
NALDER BROS & THOMPSON LTD—Dalston Lane Works, London, E.8. Tel: CLissold 2365 (4 lines) 


POST FREE 
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